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Summary of Influenza Surveillance, United States
September 29, 2002 - January 25, 2003*

Influenza activity in the United States overall has been low to moderate but is increasing. The
percentage of specimens testing positive for influenza increased from 0.7% at the end of
November to 10.0% for the week ending January 25, 2003. Influenza A viruses have
predominated (range 53% - 90%) in six surveillance regions (East North Central, Mid-Atlantic,
Mountain, New England, Pacific, and South Atlantic), and influenza B viruses have
predominated (range 75% - 92%) in three surveillance regions (East South Central, West North
Central, and West South Central). The majority of the influenza A viruses that have been
subtyped were influenza A (H1)' viruses. The percentage of deaths attributed to pneumonia
and influenza (P&l) has not exceeded epidemic threshold levels this season. The percentage of
visits to U.S. sentinel providers for influenza-like illness (ILI) has exceeded the national baseline
of 1.9% for one week this season.

WHO and NREVSS collaborating laboratories

Since September 29, WHO and NREVSS laboratories have tested a total of 33,901 specimens
for influenza viruses and 1,195 (3.5%) were positive. Of the 1,195 viruses identified, 375 (31%)
were influenza A viruses and 820 (69%) were influenza B viruses. One hundred and thirty-six
(36%) of the 375 influenza A viruses have been subtyped; 116 (85%) were influenza A (H1)'
viruses and 20 (15%) were influenza A (H3N2) viruses. Five hundred and seventy-six (70%) of
the 820 influenza B viruses were identified in Texas and Missouri. Forty-four states have
reported laboratory-confirmed influenza. Influenza isolates have been identified each week
since the week ending October 26, but the proportion of specimens testing positive for influenza
has been increasing steadily since the end of November. During the week ending January 26,
10% of specimens tested were positive for influenza.

P&l deaths from 122 cities

The percentage of deaths attributed to pneumonia and influenza (P&l) has remained below the
epidemic threshold for each week since September 29. During the week ending January 25,
7.3% of deaths were due to pneumonia or influenza. This was below the epidemic threshold of
8.2% for that week.

Sentinel providers network

Nationwide, the percentage of visits to U.S. sentinel providers for influenza-like iliness (ILI) has
exceeded the national baseline of 1.9% for one week this season: 2.6% for the week ending
January 25, 2003.

State and territorial epidemiologists

Regional or widespread influenza activity has been reported by at least one state each week
since the week ending October 26, 2002. Widespread activity was first reported the week
ending December 7, 2002. For the week ending January 25, 3 states reported widespread
influenza activity, 14 states reported regional activity, 32 states reported sporadic activity, and 1
state reported no influenza activity.

* Data reported as of January 30, 2003.

Includes both the A (H1N1) and A (H1N2) influenza virus subtypes. The influenza A (H1N2)
strain appears to have resulted from the reassortment of the genes of currently circulating
influenza A (H1N1) and A (H3N2) subtypes. Because the hemagglutinin proteins of the A
(H1N2) viruses are similar to those of the currently circulating A (H1N1) viruses and the
neuraminidase proteins are similar to those of the currently circulating A (H3N2) viruses, the
2002-03 influenza vaccine should provide protection against A (H1N2) viruses.
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Number of Isolates

WHO/NREVSS Collaborating Laboratories
National Summary, 2002-03
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Percentage of Visits for Influenza-like lliness
Reported by Sentinel Providers, National Summary, 2002-03
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Pneumonia and Influenza Mortality for 122 U.S. Cities
Week Ending 1/25/03
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Weekly Influenza Activity Estimates Reported

by State & Territorial Epidemiologists
Week ending January 25, 2003 - Week 4
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HEMAGGLUTINATION INHIBITION REACTIONS OF INFLUENZA H1 VIRUSES (01/09/03)

STRAIN DESIGNATION

REFERENCE ANTIGENS

O~NOOGOA D WN-=-

A/BENJING/262/95

A/NEW CALEDONIA/20/99*
A/FUJIAN/156/2000
A/NEIMENGGU/52/2002
A/CHILE/8885/02
A/HAWAII/10/2002
A/HAWAII/15/2001
A/JOHANNESBURG/82/96

TEST ANTIGENS

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

A/MASSACHUSETTS/5/2002*
A/WISCONSIN/12/2002
AITEXAS/49/2002
AITEXAS/50/2002
AITEXAS/51/2002
AITEXAS/52/2002
A/NEW JERSEY/05/2002
A/CANADA/640/2002
A/CANADA/641/2002
A/CANADA/643/2002
A/CANADA/0644/2002
A/CANADA/645/2002
A/CANADA/649/2002*
A/CANADA/638/2002
A/CANADA/639/2002
A/PERU/3064/2002
A/PERU/3086/2002
A/PERU/3090/2002*
A/GUIZHOU/198/2002

* Serology antigens

REFERENCE FERRET ANTISERA

A B Cc D E F G H
BJ/262 NC/20 FUJ/156 NEI/52 CI/8885 HI/10 HI/15  JOH/82
640 320 320 320 640 320 40 80
160 320 320 320 320 160 80 10
80 320 640 640 320 160 80 20
40 80 160 320 80 40 40 5
40 80 160 160 320 80 40 10
80 160 80 320 160 320 40 10
20 40 40 20 20 20 160 5
40 80 20 20 40 20 40 2560 |
160 320 640 1280 320 160 80 40
160 640 1280 1280 640 320 160 40
160 320 640 1280 320 160 80 20
320 640 1280 1280 640 320 80 20
160 320 320 640 160 160 40 20
160 320 640 1280 320 320 80 20
160 320 320 640 160 160 40 10
160 320 160 320 320 320 40 10
320 320 160 640 640 640 40 10
160 320 160 320 640 640 40 10
160 320 160 320 10 640 80 10
320 640 160 640 640 640 40 20
160 320 160 320 320 640 40 10
160 320 160 320 320 320 40 10
160 320 160 320 320 320 40 10
20 80 80 40 20 20 80 5
160 160 160 40 20 40 320 10
160 80 20 20 10 20 160 5
80 320 320 640 320 160 80 20

10

Date
collected

01/09/95
06/09/99
08/25/00
01/25/02
07/03/02
03/22/02
02/17/01

1996

12/06/02
12/03/02
11/25/02
12/02/02
12/13/02
12/10/02

UNKN
11/19/02
11/20/02
11/25/02
11/25/02

UNKN
12/04/02
11/19/02
11/19/02
08/14/02
08/14/02
09/08/02
06/18/02

Passage

E3/E3
E4/E1
E2/E2
E2/E4
E1/E4
E3
M2/C3
E4/E3

XIC1
C1/C1
M1/C1
M1/C1

XiIC1
M1/C1
MX/C1

Xic1

Xic1

Xic1

XIC1

XIC1

XiIC1

XiIC1

XiIC1

XIC1

XiIC1

XiIC1

C2E1/E1

NA

N1
N1
N1
N1
N1
N2
N1
N1

N1
N1
N1
N1
N1
N1
N1
N2
N2
N2
N2
N2
N2
N2
N2
N1
N1
N1
N1



HEMAGGLUTINATION INHIBITION REACTIONS OF INFLUENZA H1 VIRUSES (02/04/03)

STRAIN DESIGNATION

REFERENCE ANTIGENS

©Co~NOOGOLWON--

A/BEIJING/262/95

A/NEW CALEDON./20/99*
A/FUJIAN/156/2000
A/HAWAII/15/2001
A/NEIMENGGU/52/2002
A/CHILE/8885/02
A/HAWAII/10/2002
A/CHILE/9848/02
A/JOHANNESBURG/82/96

TEST ANTIGENS

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

A/DELAWARE/01/2002
A/PENNSYLVANIA/01/2003
A/NEW YORK/01/2003
A/NEW YORK/07/2003
A/NEW YORK/02/2003
A/NEW YORK/34/2002
A/NEW YORK/04/2003
A/NEW YORK/05/2003
A/NEW YORK/30/2002
A/NEW YORK/03/2003
AITEXAS/02/2003
AITEXAS/01/2003
AITEXAS/58/2002
AITEXAS/62/2002
AITEXAS/61/2002
A/WASHINGTON/08/2002
A/WASHINGTON/01/2003
A/WASHINGTON/02/2003

A/NORTH CAROLINA/09/2002

A/SOUTH DAKOTA/02/2002

A/MASSACHUSETTS/06/2002

A/NEW JERSEY/01/2003
A/OKLAHOMA/03/2002
A/MEXICO/935/2002
A/DAKAR/49/02
A/YAMAGUCHI/12/02

* Serology antigen

REFERENCE FERRET ANTISERA

A B C D E F G H
BJ/262 NC/20 FUJ/156 HI/15 NEI/52 Cl1/8885  HIM0 JOH/82
640 320 160 40 320 320 320 80
160 320 320 80 320 320 160 10
80 320 320 80 640 320 160 20
20 40 40 160 20 20 10 5
20 80 160 20 320 80 40 5
40 80 80 20 160 160 40 5
40 80 40 10 80 80 160 5
20 40 40 20 80 160 20 5
40 40 10 40 20 20 20 1280 |
320 640 320 40 640 640 640 10
640 640 320 40 640 640 1280 80
320 640 640 80 1280 320 320 40
320 640 160 40 640 640 640 40
320 640 160 40 640 640 640 20
80 320 320 40 640 320 160 20
160 320 160 40 320 320 640 20
160 320 160 40 320 320 320 20
80 160 160 40 160 160 80 10
80 80 40 20 80 160 320 20
80 320 640 80 1280 320 160 20
80 320 640 80 1280 320 160 20
160 320 640 40 1280 320 160 20
80 320 640 80 1280 320 160 20
80 160 320 40 640 320 160 10
160 320 160 40 640 320 1280 20
160 320 160 40 320 320 640 20
160 320 160 20 640 640 640 20
160 320 640 80 1280 320 320 20
160 320 160 40 320 320 640 10
160 320 640 80 1280 320 320 40
80 160 320 40 640 160 160 10
80 160 320 40 320 160 80 10
160 640 640 80 1280 640 320 40
160 320 640 80 1280 320 160 20
20 40 80 20 80 160 40 5

1

Date
collected

01/09/95
06/09/99
08/25/00
02/17/01
01/25/02
07/03/02
03/22/02
07/17/02

1996

12/29/02
01/16/03
01/02/03
01/07/03

1/7/2003
12/26/02
01/07/03
01/07/03
11/27/02
01/03/03
01/05/03
01/07/03
12/30/02
12/31/02
12/28/02
12/31/02
01/11/03
01/13/03
12/23/02
12/20/02
02/28/02
01/02/03
02/30/02
10/12/02
11/05/02
01/15/02

Passage

E3/E3
E4/E1
E2/E2
M2/C3
E2/E4
E1/E4

E3
E4/E2
E4/E3

M2/C1
XiIC1
M1/C1
X1/C1
X1/C1
MX/CA1
X1/C1
X1/C1
MX/CA1
MX/CA1
M1/C1
M1/C1
M1/C1
M1/C1
M1/C1
M1/C1
XiIC1
XiIC1
M1C1/C1
X2/C1
X1/C1
MX/C1
Xi/c1
C3/c1
Xi/c1
c1/c1

NA

N1
N1
N1
N1
N1
N1
N2
N1
N1

N2
N2
N1
N2
N2
N1
N2
N2
N1
N2
N1
N1
N1
N1
N1
N2
N2
N2
N1
N2
N1
N1
N1
N1
N1
N1



Influenza A(H1) Isolates Characterized by CDC

U.S.A.| North |Europe |Asia | Cent/So | Africa, Total
America America |Australia, (%)
New
Zealand
April 2001 - September 2001
A/N.Caledonia/20/99-like 3 1 1 145 15 13 178 (94%)
A/N.Caledon./20/99-like (low) 9 2 11 (6%)
Al/Johannesburg/82/96-like
Total 189
October 2001 - March 2002
A/N.Caledonia/20/99-like 30 2 12 123 13 180 (92%)
A/N.Caledon./20/99-like (low) 1 13 2 16 (8%)
A/Johannesburg/82/96-like
Total 196
April 2002 - September 2002
A/N.Caledonia/20/99-like 4 2 7 37 1 51 (75%)
A/N.Caledon./20/99-like (low) 2 1 14 17 (25%)
Al/Johannesburg/82/96-like
Total 68
October 2002 - March 2003
A/N.Caledonia/20/99-like 47 9 1 57 (97%)
A/N.Caledon./20/99-like (low) 1 1 2 (3%)
Al/Johannesburg/82/96-like
Total 59
Total 87 15 14 298 68 30 512
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Preliminary Data

02/05/2003




Influenza A(H1N1) & A(H1N2) Isolates Identified by CDC

U.S.A.| North |Europe |Asia | Cent/So | Africa, Total
America America |Australia, (%)
New
Zealand
October 2001 - March 2002
H1N1 13 1 4 124 4 146 (77%)
H1N2 16 1 6 11 43 (23%)
Total 189
April 2002 - September 2002
H1N1 5 2 7 50 1 65 (97%)
H1N2 1 1 2 (3%)
Total 67
October 2002 - March 2003
H1N1 34 1 3 38(61%)
H1N2 15 9 24(39%)
Total 62
Total 84 14 13 137 54 16 318

13

Preliminary Data

02/05/2003




Evolutionary Relationships Among Influenza A (H1) Hemagglutinin (HA1) Genes
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Number of Amino Acid Differences from
A/New Caledonia/20/99-like Consensus HA1 Sequence

Collection No. of
Isolate Passage Date Differences Position of Change
New Caledonia/20/99* E4/E1 6/9/1999 3 V-5A, A169V, D190N
V-5A,E125BG,K166M,
Russia/2187/2002 E1/E1 2/12/2002 5 A169V,D190N
V-5A,V-11,K157N, V178,
Hawaii/10/2002* (H1N2) E3 Unk 7 D190N, A193T, A218T
Neimongol/43/2002 E2/E2 1/23/2002 4 V-5A, P186S, D190N, W255R
Neimongol/31/2002 E2/E1 1/28/2002 3 P186S, D190N, W255R
Neimongol/52/2002 E2/E1 1/25/2002 3 E173K, D190N, W255R
Wuhan/6/2002 E1/E1 1/10/2002 3 D190G, R192K, W255R
V-5A, E82G, E125bG, K166M,
Chile/8885/2002 E1/E1 7/3/2002 7 A169V, D190N, D275G
V-5A, E82G, E125bG, K166M,
Chile/13309/2002 E2/E1 9/24/2002 7 A169V, Q226R, D275G
V-5A, E82G, E125bG, K166M,
Chile/8196/2002 E1/E1 6/18/2002 7 A169V,G189R D275G
V-5A, E82G, E125bG, K166M,
Chile/8829/2002 E1/E1 6/26/2002 7 A169V, D190N, D275G
V-5A, E82G, E125bG, K166M,
Chile/10751/2002 E2/E1 8/5/2001 7 A169V, G189R, D275G
S46N, V132A, R149K, L154P,
Jilin/1/2002 E3/E2 1/11/2002 6 G189R, W255R,
I79T, E125bG, K145N, K166M,
nihjiYamaguchi/12/2002 | AM3+AL1 | 1/15/2002 7 A169V, D190G, D275G
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I nfl uenza H1 Hermaggl utinin Sequences Conpared to the 2002 Consensus

VKVKLLVLLCTFTATYADTI Cl GYHANNSTDTVDTVLEKNVTVTHSVNL LEDSHNGKLCL

New Cal edoni a/ 20/ 99 A
Russi a/ 2187/ 2002 A
«ini Yamaguchi / 12/ 2002
Chi | e/ 8829/ 2002

Chi | e/ 8885/ 2002

Chi | e/ 8196/ 2002

Chi | e/ 10751/ 2002
Chi | e/ 13309/ 2002
Hawai i / 10/ 2002*

Nei nongol / 52/ 2002
Jilin/1/2002 N
Wihan/ 6/ 2002

Nei nongol / 31/ 2002

Nei nongol / 43/ 2002 A

> > >»>» > >

H1 Consensus LKA APLQLGNCSVAGW LGNPECELLI SKESWSYI VETPNPENGT CYPGYFADYEEL RE

New Cal edoni a/ 20/ 99
Russi a/ 2187/ 2002

i Yamaguchi / 12/ 2002 T
Chi | e/ 8829/ 2002

Chi | e/ 8885/ 2002

Chi | e/ 8196/ 2002

Chi | e/ 10751/ 2002
Chi | e/ 13309/ 2002
Hawai i / 10/ 2002*

Nei nongol / 52/ 2002
Jilin/1/2002
Wihan/ 6/ 2002

Nei nongol / 31/ 2002
Nei nongol / 43/ 2002

OO 00

Hl Consensus QL SSVSSFERFEI FPKESSWPNHTVTGVSASCSHNGKSSFYRNLLW.TGKNGL YPNLSKS

New Cal edoni a/ 20/ 99
Russi a/ 2187/ 2002

nin Yamaguchi / 12/ 2002
Chi | e/ 8829/ 2002

Chi | e/ 8885/ 2002

Chi | e/ 8196/ 2002

Chi | e/ 10751/ 2002
Chi | e/ 13309/ 2002
Hawai i / 10/ 2002* N
Nei nongol / 52/ 2002

Jilin/1/2002 A K P
Wihan/ 6/ 2002

Nei nongol / 31/ 2002

Nei nongol / 43/ 2002

OO 000606
=T LKL
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H1 Consensus

168
New Cal edoni a/ 20/ 99
Russi a/ 2187/ 2002
wini Yamaguchi / 12/ 2002
Chi | e/ 8829/ 2002
Chi | e/ 8885/ 2002
Chi | e/ 8196/ 2002
Chi | e/ 10751/ 2002
Chi | e/ 13309/ 2002
Hawai i / 10/ 2002*
Nei nongol / 52/ 2002
Jilin/1/2002
Wihan/ 6/ 2002
Nei nongol / 31/ 2002
Nei nongol / 43/ 2002

H1 Consensus

228
New Cal edoni a/ 20/ 99
Russi a/ 2187/ 2002
nin Yamaguchi / 12/ 2002
Chi | e/ 8829/ 2002
Chi | e/ 8885/ 2002
Chi | e/ 8196/ 2002
Chi | e/ 10751/ 2002
Chi | e/ 13309/ 2002
Hawai i / 10/ 2002*
Nei nongol / 52/ 2002
Jilin/1/2002
Wihan/ 6/ 2002
Nei nongol / 31/ 2002
Nei nongol / 43/ 2002

Hl Consensus

287
New Cal edoni a/ 20/ 99
Russi a/ 2187/ 2002
i Yamaguchi / 12/ 2002
Chi | e/ 8829/ 2002
Chi | e/ 8885/ 2002
Chi | e/ 8196/ 2002
Chi | e/ 10751/ 2002
Chi | e/ 13309/ 2002
Hawai i / 10/ 2002*
Nei nongol / 52/ 2002
Jilin/1/2002
Wihan/ 6/ 2002
Nei nongol / 31/ 2002
Nei nongol / 43/ 2002

*HLN2 subtype

YANNKEKEVLVLWGVHHPPNI GDQRAL YHTENAYVSVVSSHYSRRFTPEI AKRPKVRDQE

<K <K<K <K<K<KKLK KL

Al NSSLPFQNVHPVTI GECPKYVRSAKLRWTGLRNI PSI QSR

U 0V XV XWVAD
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NEURAMINIDASE INHIBITION TEST OF INFLUENZA N1 VIRUSES (01/31/03)

STRAIN DESIGNATION

REFERENCE ANTIGENS

HOON-

A/New Caledonia/20/99
A/Fujian/156/2000
A/Neimonggu/52/2002
Al/Johannesburg/82/96

TEST ANTIGENS

0 ~NO O

A/Colombia/3059/2002
A/Guizhou/198/2002
A/Wisconsin/12/2002
Al/Texas/48/2002

A
New Cal/20/99

1280
1280
1280
320

1280
2560
1280
1280

D

Neim/52/02 Joh/82/99

FERRET ANTISERA
B c
Fuji/156/00
1280 1280
2560 1280
2560 1280
640 480
2560 2560
2560 1280
1280 2560
1280 1280

18

320

320

320
1280

320

320
160
80

Date
collected

06/09/99
08/25/00
01/25/02

1996

09/13/02
06/18/02
12/03/02
11/14/02



NEURAMINIDASE INHIBITION TEST OF INFLUENZA N2 VIRUSES (01/10/03)

STRAIN DESIGNATION

REFERENCE ANIGENS

A ON-

A/Panama/2007/99 (H3N2)
A/Chile/6416/2001(H3N2)
A/Shenzhen/499/2001(H3N2)
A/Hawaii/10/2001(H1N2)
A/New Caledonia/20/99 (H1N1)

TEST ANIGENS

© oo~NOO

A/New York/28/2002 (H3N2)
A/Fujian/411/2002 (H3N2)
A/Peru/3084/2002 (H1N2)
A/Canada/638/2002 (H1N2)

A B
PN/2007/99 Chile/6416/01

320 80

160 320

320 80

40 40

<10 <10

320 320

160 160

80 80

80 80

FERRET ANTISERA

C
Shzh/499/00

80
160
320

80
<10

320
160
80
80
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D
H1/10/02

40

80

80
320
<10

120
80
320
320

E
New Cal/20/99

<10
<10
<10
<10
1280

<10
<10
<10
<10

Date
collected

07/12/99
06/14/01
05/22/00
03/22/02
09/01/99

10/12/02
08/11/02
08/13/02
11/19/02



Evolutionary Relationships Among Influenza A N1 Neuraminidase Genes

N450 ~ Texas/48/2002
~ Wisconsin/12/2002
E332K Guatemala/48/2002
17— Massachusetts/5/2002**
Jilin/5/2002#
Cheonnam/60/2002
Ningbo/18/2002
Guizhou/198/2002
Sichuan/646/2002#
— Colombia/3059/2002
Mexico/935/2002
Gansu/35/2001#(LR)
V481 Peru/3090/2002**
Brazil/821/2001
Hong Kong/747/2001
Hubei/288/2001#(LR)
Taiwan/1486/2001
Nanchang/8/2000
Hawaii/1/2000
: Hong Kong/241/2000
#Egg isolate Wuhan/292/2000
**Serology antigen Hong Kong/1252/2000
(LR)Low reactor in HI Wuhan/251/2000
Fujian/156/2000
Russia/11/2001#
R222Q Hawaii/18/99
D344N\ Shenzhen/201/2000
Pusan/124/99
—|New Caledonia/20/99#**|
— California/26/99
Bangkok/163/2000
nimrBrazil/202/2000
nimrLyon/9/2001
nimrAscuncion/1041/2000
Russia/2187/2002# (LR)
Hawaii/15/2001 (LR)
Neimongol/52/2002#(LR)
Arizona/13/2002
Bangkok/255/2001#
Washington/6/2001

Chile/8885/2002#(LR)
Ohio/1/2002
. Peru/1798/99
] Peru/1261/99
Beijing/262/95
— Bayern/7/95 Scale
New York/14/2000 10 nucleotides

Colorado/1/2001
Chile/5724/2000

Chile/5255/2000 20

Taiwan/1/86



Number of Amino Acid Differences from
Consensus®* N1 Neuraminidase Sequence

Position
Isolate Passage | AA Diff. | Different

A/ N. Caledonia/20/99 E4/E1 1 48
A/Sichuan/646/2002 E3 1 122
A/Hubei/288/2001 E2/E1 2 461, 466
A/Gansu/35/2001 E1/E1 2 461, 466

64, 217, 332,
AlJilin/5/2002 E3/E3 4 336

48,75, 222,
A/Neimongol/52/2001 E2/E1 6 344, 366, 432

48,75, 222,
A/Chile/8885/2002 E1/E1 7 322 432, 461,

48, 75, 81,
A/Bangkok/255/2001 E3/E1 8 222, 344, 432,

461, 466

48, 75, 222,
A/Russial2187/2002 E1/E1 8 344, 393, 432,

461, 466

*Consensus sequence was generated from 17 viruses isolated from Jan. 2002-present.
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Consensus

A/ N. Cal edoni a/ 20/ 99
A/ Si chuan/ 646/ 2002
A/ Hubei / 288/ 2001

A Gansu/ 35/ 2001

A/ Jilin/5/2002

A/ Nei nongol / 52/ 2002
A/ Chi | e/ 8885/ 2002

Al Bangkok/ 255/ 2001
A Russi a/ 2187/ 2002

Consensus

A/ N. Cal edoni a/ 20/ 99
A/ Si chuan/ 646/ 2002
A/ Hubei / 288/ 2001

A Gansu/ 35/ 2001

A/ Jilin/5/2002

A/ Nei nongol / 52/ 2002
A/ Chi | e/ 8885/ 2002

Al Bangkok/ 255/ 2001
A/ Russi a/ 2187/ 2002

Consensus

A/'N. Cal edoni a/ 20/ 99
A/ Si chuan/ 646/ 2002
A/ Hubei / 288/ 2001

A Gansu/ 35/ 2001

A Jilin/5/2002

A/ Nei nongol / 52/ 2002
A/ Chi | e/ 8885/ 2002

A/ Bangkok/ 255/ 2001
Al Russi a/ 2187/ 2002

COVPARI SON OF EGG- GROAN A N1 NEURAM NI DASE GENES TO THE 2002- 2003 AM NO ACI D CONSENSUS SEQUENCE

(Consensus sequence was generated from 17 viruses isolated fromJan. 2002- present)

10 30 50 70 90
MNPNQKI | TI GSI SI Al A | SLMLQI GNI | SI WASHSI QTGSQNHTA CNQRI | TYENSTW/NHTYVNE NNTNVVAGKDKTSVTLAGNSSLCSI SGMI Y
--------- T e T
\
Q
\ |
\ |
\ | N
\ |

110 130 150 170 190
TKDNSI RI GSKGDVFVI REPFI SCSHLECRTFFL TQGAL L NDKHSNGT VKDRSPYRAL MSCPL GEAPSPYNSKFESVAWSASACHDGVGAL TI G SGPDN
--------- g g S

\

210 230 250 270 290
GAVAVLKYNG | TETI KSWKKRI LRTQESECVCVNGSCFTI MTDGPSNGAASYKI FKI EKGKVTKSI ELNAPNFHYEECSCYPDT GTVMCVCRDNWHGSN
--------- e me e e e e me e e e m e e e e m e e e m e e e e m e e e e m e e e e e oo m e e

R

OO0O00
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Consensus

A/ N. Cal edoni a/ 20/ 99
A/ Si chuan/ 646/ 2002
A/ Hubei / 288/ 2001

Al Gansu/ 35/ 2001

A/ Jilin/5/2002

A/ Nei nongol / 52/ 2002
A/ Chi | e/ 8885/ 2002

A/ Bangkok/ 255/ 2001
Al Russi a/ 2187/ 2002

Consensus

A/'N. Cal edoni a/ 20/ 99
A/ Si chuan/ 646/ 2002
A/ Hubei / 288/ 2001

A Gansu/ 35/ 2001

A Jilin/5/2002

A/ Nei nongol / 52/ 2002
A/ Chi | e/ 8885/ 2002

Al Bangkok/ 255/ 2001
A/ Russi a/ 2187/ 2002

310 330 350 370 390
RPW/SFNONLDYQ GYI CSGVFGDNPRPKDGEGSCNPVTVDGADGVKGFSYKYGNGYW GRTKSNRLRKGFEM VWDPNGWI DTDSDFSVKQDVVAI TDWS

--------- g S
K s
N K
N
N
N [
410 430 450 470
GYSGSFVQHPEL TGLDCI RPCFWEL VRGLPRENTTI WI'SGSS| SFCGVNSDTANVSWPDDAEL PLTI DK
--------- g
G F
G F
K
K G F
K G F
K G F
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Hemagglutination Inhibition Antibody Responses to the H1° Component

of the 2002 -2003 Influenza Vaccine
ADULT POPULATIONS

% with HI titer > 40

Population | N Antigen R‘l)/g.e (EI(IFI' Eﬂﬁ Val:::la ne V:!\Dc?cslhe
Australia’

24 | A/New Caled./20/99 IVR-116* 92 8 90 8 92

24 | A/Massachusetts/05/2002 88 12 155 25 96

24 | A/Canada/649/2002** 71 8 38 13 63

24 | A/Peru/3090/2002 79 7 46 4 71
Japan?

14 | A/New Caled./20/99 IVR-116* 43 10 30 14 43

14 | A/Massachusetts/05/2002 57 13 51 21 57

14 | A/Canada/649/2002** 36 7 17 7 21

14 | A/Peru/3090/2002 29 9 19 14 36

Preliminary Data 01/25/2003

1. Sera were kindly provided by Alan Hampson, WHO Collaborating Center, Melbourne, Australia. The populations were vaccinated with the 2002 trivalent influenza
vaccine containing 152 g each of A/Panama/2007/99(H3N2)-like, A/New Caledonia/20/99(H1N1), and B/Sichuan/379/9%-like hemagglutinin.
2. Sera were kindly provided by Dr. Takato Odigari, WHO Collaborating Center, Tokyo, Japan. The populations were vaccinated with the 2002-2003 trivalent influenza

vaccine containing 152 g each of A/Panama/2007/99H3N2)-like, A/New Caledonia/20/99(H1NT1)-like, and B/Hong Kong/330/2001-like hemagglutinin.

* A/New Caledonia/20/99 is the HIN1 component of the vaccine.

HIN2

24



Hemagglutination Inhibition Antibody Responses to the H1" Component
of the 2002 -2003 Influenza Vaccine

ELDERLY POPULATIONS

% with HI titer > 40
- - 5
Population N Antigen R|/§e gﬁﬁ' Eﬂlﬁt Va%'i:elne Vell:c?csihe
Australia’
24 | A/New Caled./20/99 IVR-116* 52 8 37 9 58
24 | A/Massachusetts/05/2002 52 11 52 13 63
24 | A/Canada/649/2002** 48 8 31 9 42
24 | A/Peru/3090/2002 39 6 14 4 25
Japan?
26 | A/New Caled./20/99 IVR-116* 42 6 23 4 42
26 | A/Massachusetts/05/2002 42 9 32 8 54
26 | A/Canada/649/2002** 35 7 16 4 38
26 | A/Peru/3090/2002 35 7 17 4 35

Preliminary Data 01/25/2003

1. Sera were kindly provided by Alan Hampson, WHO Collaborating Center, Melbourne, Australia. The populations were vaccinated with the 2002 trivalent influenza
vaccine containing 152 g each of A/Panama/2007/99(H3N2)-like, A/New Caledonia/20/99(HIN1), and B/Sichuan/379/99-like hemagglutinin.

2. Sera were kindly provided by Dr. Takato Odigari, WHO Collaborating Center, Tokyo, Japan. The populations were vaccinated with the 2002-2003 trivalent influenza
vaccine containing 152 g each of A/Panama/2007/99H3N2)-like, A/New Caledonia/20/99(H1N1)-like, and B/Hong Kong/330/2001-like hemagglutinin.

* A/New Caledonia/20/99 is the HINT component of the vaccine.
*HIN2
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Influenza A(H3N2)
Viruses
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HEMAGGLUTINATION INHIBITION REACTIONS OF INFLUENZA H3 VIRUSES (01/23/033)

STRAIN DESIGNATION REFERENCE FERRET ANTISERA
A B C D E F G H Date Passage
REFERENCE ANTIGENS SYD/5 MOS/10 PN/2007 FUJ/140 CIl/6416 HK/1550 NY/55 GUA/405 collected
1 A/SYDNEY/05/97 640 10 320 160 320 320 640 10 06/23/97 CK2E2/E2
2 A/MOSCOWI/10/99 320 640 320 80 640 320 640 320 01/15/99 E2/E2
3 A/PANAMA/2007/99* 160 160 640 320 640 320 640 320 07/12/99 E5
4 AJ/FUJIAN/140/2000 40 20 160 640 160 160 80 320 7/30/00 E2/E4
5 AICHILE/6416/2001 160 160 320 160 640 160 640 320 6/14/01 E7
6 A/HONG KONG/1550/2002 640 320 640 640 640 640 1280 1280 01/19/02 E5
7 A/NEW YORK/55/2001 320 320 640 320 1280 320 1280 640 11/22/01 E4
8 A/GUANGZHOU/405/2002 40 40 160 80 160 160 160 320 05/21/02 C2/C4
TEST ANTIGENS

9 A/WASHINGTON/07/2002 160 160 640 640 640 320 640 1280 12/23/02 M1/C1
10 A/WISCONSIN/16/2002 320 640 640 320 2560 640 1280 1280 12/20/02 c1/C1
11 A/WISCONSIN/13/2002 80 320 320 320 320 320 320 640 11/27/02 c1/C1
12 A/NEW JERSEY/4/2002* 160 320 320 640 640 640 640 1280 11/04/02 XiC4
13 A/TEXAS/53/2002 80 80 160 160 640 320 320 640 12/18/02 M1/C1
14 A/HAWAII/16/2002 160 320 640 640 640 640 640 1280 12/23/02 M2/C1
15 A/HAWAII/12/2002 160 160 320 320 640 320 320 1280 12/17/02 M3/C1
16 A/HAWAII/13/2002 160 320 320 320 1280 1280 640 1280 12/22/02 M2/C1
17 A/HAWAII/14/2002 80 160 320 320 320 320 320 640 12/24/02 M2/C1
18 A/HAWAII/17/2002 160 160 320 320 640 320 320 1280 12/26/02 M2/C1
19 A/HAWAII/15/2002 80 80 320 640 160 640 320 2560 12/24/02 M3/C1
20 A/HAWAII/19/2002 80 80 160 80 320 80 80 320 12/30/02 M2/C1
21 A/GUAM/228/2002* 80 320 160 640 320 640 320 640 10/26/02 XiC2
22 A/ENGLAND/01/2003 640 640 1280 320 2560 1280 2560 1280 01/08/03 c1/C1
23 A/ENGLAND/449/2002 320 640 640 320 1280 1280 2560 1280 12/18/02 c1/C1
24 AITURKEY/1035/2002 640 640 640 640 1280 1280 2560 1280 12/13/02 Xi/C1
25 A/HUNAN/352/2002 320 640 640 640 640 1280 640 1280 07/29/02 C2/C2
26 A/FUJIAN/312/2002 160 320 320 640 640 1280 640 1280 07/14/02 c1/C2
27 AITAIWAN/1520/2002 640 640 1280 1280 1280 1280 1280 2560 11/29/02 C2/C1
28 A/TAIWAN/1521/2002 80 160 160 80 80 80 160 1280 12/09/02 C2/C1
29 A/TAIWAN/1522/2002 160 320 320 640 640 640 640 1280 12/15/02 C2/C1
30 A/KOREA/770/2002* 40 80 80 320 80 160 80 320 12/02/02 XiC3
31 A/KOREA/930/2002 20 40 80 80 80 80 40 160 12/04/02 XiC2
32 A/KOREA/935/2002 40 80 160 320 160 320 160 320 12/09/02 Xi/C2
33 A/KOREA/931/2002 80 160 320 320 320 320 320 640 12/05/02 Xi/C1
34 A/KOREA/1010/2002 80 160 160 320 160 320 160 320 12/11/02 Xi/C1
35 A/JAPAN/1067/2002 160 320 320 640 640 640 640 1280 12/17/02 X/C1
36 A/JAPAN/910/2002 40 80 160 320 160 320 160 320 12/09/02 Xi/C2
37 A/PHILLIPINES/1159050/2002 80 40 160 80 160 80 80 80 11/21/02 XC

* Serology antigens 27



HEMAGGLUTINATION INHIBITION TEST OF INFLUENZA H3 VIRUSES (01/31/03)

STRAIN DESIGNATION REFERENCE FERRET ANTISERA
A B C D E F G H | Date

REFERENCE ANTIGENS SYD/5 MOS/10 PN/2007 FUJ/140 Cl/6416 HK/1550 NY/55 GUA/405 FUJ/411 collected Passage
1 A/SYDNEY/05/97 320 80 80 80 160 160 320 160 20 06/23/97 CK2E2/E2
2 A/MOSCOW/10/99 320 320 160 40 320 160 320 160 20 01/15/99 E2/E2
3 A/PANAMA/2007/99* 160 160 320 320 320 320 640 320 40 07/12/99 ES
4 A/FUJIAN/140/2000 40 20 160 640 160 320 160 320 20 7/30/00 E2/E4
5 A/CHILE/6416/2001 80 40 80 80 320 80 320 160 20 6/14/01 E7
6 A/HONG KONG/1550/2002 640 320 320 320 640 640 1280 640 160 01/19/02 ES
7 A/NEW YORK/55/2001 320 160 320 160 640 320 1280 320 40 11/22/01 E4
8 A/GUANGZHOU/405/2002 40 40 160 80 160 160 80 320 20 21/2002 C2/c4
9 A/FUJIAN/411/2002 80 80 160 320 320 320 160 640 1280 08/11/02 Xi/c2
TEST ANTIGENS

10 A/EGYPT/919441/2002 320 640 640 320 1280 640 1280 640 80 11/07/02 C2/Cc1
11 A/ALASKA/4/2002 160 160 320 640 320 320 320 640 1280 12/02/02 X/c1
12 A/ITEXAS/53/2002 160 160 320 640 640 320 320 1280 2560 12/18/02 M1/C1
13 A/ENGLAND/455/2002 320 160 320 160 640 320 640 320 320 12/30/02 C1/C2
14 AJEGYPT/914454/2002 320 320 320 320 1280 640 1280 640 80 09/04/02 C2/C1
15 A/EGYPT/915167/2002 320 160 320 160 1280 320 1280 640 40 10/02/02 C2/C1
16 A/EGYPR/919475/2002 320 320 320 320 1280 640 1280 640 80 11/11/02 C2/Cc1
17 A/EGYPT/921138/2002 160 160 320 320 1280 640 1280 640 80 10/22/02 C2/Cc2
18 A/HAWAII/19/2002 160 160 160 320 320 320 320 640 1280 2/30/02 M2/C1
19 A/HAWAII/20/2002 80 160 160 320 160 320 160 640 640 12/04/02 M2/C2
20 A/BEIJING/253/2002 160 320 160 20 640 160 320 640 2560 12/12/02 C1/C1
21 A/PHILIPPINES/160105/2002 160 320 160 320 640 640 640 640 320 07/17/02 X/c1
22 A/ISHIKAWA/102/2002 80 160 160 320 160 640 320 640 640 11/26/02 C1/C1
23 A/HAWAII/21/2002 80 40 80 160 160 160 80 320 1280 12/18/02 M3/C2
24 A/IMASSACHUSETTS/01/2003 80 80 80 160 320 320 160 320 1280 01/05/03 X1/C1
25 A/IGUAM/228/2002 80 160 80 320 320 320 640 640 160 10/26/02 X/c1
26 A/EGYPT/919505/2002 40 80 80 160 160 320 160 320 80 11/16/02 C2/C1
27 A/KOREA/770/2002 40 80 80 320 160 160 160 320 640 12/02/02 X/c1
28 A/KOREA/1010/2002 80 80 80 320 160 320 320 320 640 12/11/02 X/c1
29 A/BENING/51/2002 80 80 80 320 160 320 160 320 640 12/20/02 C1/C2
30 A/BEIJING/301/2002* 40 160 80 20 320 80 160 320 640 12/20/02 C1/C1
31 A/IBEIJING/178/2002 40 80 80 160 160 160 160 320 640 11/21/02 C2/C2
32 A/ANHUI/550/2002 40 80 80 320 80 160 80 320 320 12/01/02 C2/C2
33 A/OSAKA/c70/2002 40 80 80 320 160 320 160 320 640 11/15/02 C2/C1
34 A/JKOREA/930/2002 20 20 40 80 40 40 40 80 320 12/04/02 Xic2
35 A/KOREA/935/2002 40 40 40 160 80 160 80 160 320 12/09/02 XiCc2
36 AITAIWAN/1521/2002 40 80 40 160 80 160 80 160 80 12/09/02 C2/C1
37 A/BEIJING/290/2002 40 80 40 20 160 80 80 160 320 12/19/02 C1/C1
38 A/SHIGA/41/2002 40 80 40 160 160 160 160 320 80 11/25/02 C1/C1
39 A/JAPAN/910/2002 40 80 40 320 160 320 160 160 320 12/09/02 XiC2

* Serology antigens 28



HEMAGGLUTINATION INHIBITION REACTIONS OF INFLUENZA H3 VIRUSES (02/06/03)

STRAIN DESIGNATION REFERENCE FERRET ANTISERA
A B C D E F G H | J Date
REFERENCE ANTIGENS SYD/5 MOS/10 PN/2007 PN/2007 FUJ/140 CI/6416 HK/1550 NY/55 GUA/405 FUJ/411 collected Passage
lot 2002-7 lot 2003-21
1 A/SYDNEY/05/97 320 320 160 160 80 160 160 320 160 40 06/23/97 CK2E2/E2
2 A/IMOSCOW/10/99 640 640 320 320 80 320 320 320 320 40 01/15/99 E2/E2
3 A/IPANAMA/2007/99* 160 160 320 640 160 320 320 320 320 80 07/12/99 ES5
4 A/FUJIAN/140/2000 40 80 160 160 320 160 160 160 320 20 07/30/00 E2/E4
5 A/CHILE/6416/2001 80 160 160 320 80 320 160 320 160 20 06/14/01 E7
6 A/HONG KONG/1550/2002 640 640 640 640 320 640 640 640 640 80 01/19/02 ES5
7 A/NEW YORK/55/2001 320 640 320 320 160 6470 320 1280 320 80 11/22/01 E4
8 A/IGUANGZHOU/405/2002 40 80 160 80 80 160 160 80 160 20 05/21/02 C2/c4
9 A/FUJIAN/411/2002 80 160 160 160 320 320 160 160 640 1280 08/11/02 X/c2
TEST ANTIGENS

10 A/NEW JERSEY/04/2002 640 1280 640 640 640 1280 1280 1280 1280 160 11/04/02 E2
11 A/THAILAND/1170/02 320 320 640 1280 640 1280 640 1280 2560 160 10/21/02 X/c1
12 A/EGYPT/919441/2002 320 1280 640 1280 320 1280 640 1280 640 80 11/07/02 C2/C1
13 A/DAKAR/50/02 320 320 640 1280 160 1280 320 1280 640 80 10/30/02 CXc1/C1
14 A/THAILAND/1169/2002 160 640 320 1280 160 640 320 640 1280 160 10/17/02 X/c1
15 A/CALIFORNIA/09/2002** 80 160 160 160 320 320 320 160 320 1280 12/03/02 M2/C1
16 A/BEIJING/178/2002** 80 160 160 160 320 320 320 160 320 1280 11/21/02 C2/Cc2
17 A/BEIJING/51/2002 80 160 160 80 320 160 320 160 320 640 12/20/02 c1/c2
18 A/PARIS/0207/02 80 320 160 640 160 320 320 640 320 80 12/01/02 c1c1/C1
19 A/KOREA/23/1002 80 160 160 320 320 320 320 160 320 640 12/12/02 X/c1
20 A/KOREA/27/2002 40 160 80 160 160 80 160 80 160 160 12/10/02 X/c1
21 A/HAWAII/21/2002 80 160 80 160 160 160 160 80 320 1280 12/18/02 M3/C2
22 A/BENJING/301/2002* 40 160 80 80 10 160 80 160 160 640 12/20/02 c1/c1
23 A/ANHUI/550/2002 40 80 80 80 320 80 160 80 320 320 12/01/02 C2/Cc2
24 A/JEGYPT/919505/2002 40 160 80 160 160 160 320 160 320 80 11/16/02 C2/C1
25 A/ISHIKAWA/102/02** 40 320 80 160 320 160 320 160 320 320 11/26/02 c1/c1
26 A/OSAKA-C/70/02** 40 160 80 160 320 160 320 160 320 640 11/15/02 C2/C1
27 A/SHIGA/41/02 20 80 40 160 160 80 160 80 80 80 11/25/02 c1/C1
28 A/HAWAII/14/2002* 20 40 40 40 80 40 40 40 80 640 12/24/02 M2/C1
29 A/BEIJING/290/2002 20 160 40 40 10 160 80 80 160 320 12/19/02 c1/c1

* Serology antigens
** Strans that have aa changes at positions 155+156
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Influenza A(H3N2) Isolates Characterized by CDC

U.S.A.| North |Europe| Asia| Cent/So| Africa, Total
America America| Australia, (%)
New
Zealand
April 2001 - September 2001
A/Panama/2007/99-like 8 1 44 90 6 149 (95%)
A/Panama/2007/99-like (low) 2 6 8 (5%)
Total 157
October 2001 - March 2002
A/Panama/2007/99-like 408 12 14 98 11 8 551 (96%)
A/Panama/2007/99-like (low) 2 2 13 2 1 20 (4%)
Total 571
April 2002 - September 2002
A/Panama/2007/99-like 15 1 3 108 27 6 160 (89%)
A/Panama/2007/99-like (low) 8 3 9 20 (11%)
Total 180
October 2002 - March 2003
A/Panama/2007/99-like 21 4 4 22 5 56 (64%)
A/Panama/2007/99-like (low) 2 16 1 18 (24%)
Total 74
Total 456 18 23 310 139 36 982
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EVOLUTIONARY RELATIONSHIPS AMONG INFLUENZA A (H3) HA1 GENES

A 304 P

NIl

A 106V

N144D\

Argenting

Brazil/1727/2002 (LR) #
Brazil/2030/2002
Brazil/1732/2002 #
Brazil/2458/2002

England/1/2003
Aus-Bangkok/109/2002 (LR) #
D-Akita/69/2002 #

Washington/3/2002
Nebraska/12/2002

NIMR-Dakar/50/2002 **
NIID-Kobe/89/2002
Turkey/1035/2002
Chile/6416/2001 #

Lipetsk/16/2002

Ceara/177/2002 #

NIMR-Bratislava/134/2002 #
New York/55/2001 #
Aus-Victoria/512/2002 #
Hawaii/11/2002

New York/28/2002
England/449/2002

North Carolina/8/2002
Aus-Brisbane/22/2002 (LR)
2002

— Panama/2007/99 #*

Fujian/140/2000 *
NIMR-Paris/207/2002 **

R50G
E83K
V202 |
W222 R
G225D

A131T

I

H155T

Hong Kong/1550/2002 #
Aus-Brisbane/6/2002 #
Aus-Perth/200/2002 #
Aus-Brisbane/5/2002 #
Fujian/354/2002
Guangzhou/603/2002
India/25502/2002
Thailand/162496/2002
Guangzhou/405/2002
Guangzhou/394/2002
NIID-Ishikawa/102/2002 **
NIID-Shiga/41/2002
Aus-Townsville/4/2002
Hong Kong/1143/2002 (LR)
Hong Kong/1510/2002
Philippines/160105/2002
Philippines/160283/2002 (LR)
Taiwan/1521/2002 (LR)
Guam/228/2002 (LR)
Aus-Singapore/44/2002 (LR)
Hong Kong/1554/2002
NIMR-Switzerland/7494/2002
New Jersey/4/2002 **
NIMR-Netherlands/368/2002
NIMR-Egypt/151/2002
Hawaii/19/2002 (LR)
Massachusetts/1/2003 (LR)
BAFB-Korea/172/2003
NIID-Osaka/c65/2002
Hawaii/13/2002
NIMR-Hong Kong/1819/2002
Fujian/411/2002 **
Beijing/51/2002 (LR)
n Beijing/178/2002 (LR)
Anhui/550/2002 (LR)
Beijing/301/2002 (LR)
Japan/910/2002 (LR)
Hunan/407/2002
|| Alaska/4/2002

L251
H75Q

Q156 H

California/9/2002
Korea/770/2002 (LR) **
NIMR-Poland/10/2002 #

—
| I
Sydney/5/97 #

Moscow/10/99 #
NIMR-Poland/6/2002 #

Egg-Grown Isolate #
Serology Antigen **
Low Reactor (LR)

10 nucleotides
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Number of Amino Acid Differences from Type A (H3)
Consensus HA1 Sequence

Isolate Passage | Date No. of Positions
Isolated | Differences Different
Panama/2007/99* e3 07/12/99 5 21,106, 144, 183, 186
Aus- e2le1 06/27/02 1 183
Victoria/512/2002
NIID-Akita/69/2002 el/el 02/12/02 1 304
Brazil/1732/2002 e2/e1 06/27/02 2 194, 304
Chile/6416/2001 e2/e2 06/14/01 2 221, 246
Aus- e5 03/25/02 3 10, 183, 304
Bangkok/109/2002
New York/55/2001 e4 11/22/01 3 49, 194, 229
Ceara/177/2002 e2/e2 04/04/02 3 21, 183, 291
Brazil/1727/2002 e3/e3 05/23/02 4 88, 183, 226, 304
NIMR- ed 04/18/02 4 155, 190, 220, 291
Bratislava/143/2002
Aus- e4 06/13/02 7 50, 83, 106, 144, 202, 222,
Brisbane/6/2002 225
Moscow/10/99 e2le1 01/15/99 8 106, 144, 160, 172, 186, 192,
196, 226
Aus- e5 01/22/02 9 50, 83, 106, 131, 144, 194,
Perth/200/2002 202, 222, 225
Hong e3 01/19/02 10 50, 83, 96, 106, 144, 186,
Kong/1550/2002 194, 202, 222, 225
Fujian/140/2000* e2/e2 07/30/00 10 14, 43, 106, 144, 186, 194,
199, 226, 247, 273
Sydney/5/97 ck2ele1 06/23/97 12 3, 57, 106, 137, 142, 144,
172,186, 192, 194, 226, 233
NIMR- e4 02/17/02 13 106, 144, 145, 160, 172, 186,
Poland/6/2002 192, 196, 197, 198, 205, 226,
308

* Serology Antigens
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COMPARISON OF EGG-GROWN TYPE A HA1 GENES (H3)
TO THE 2002 CONSENSUS AMINO ACID SEQUENCE

1 50
Consensus (QKLPGNDNST ATLCLGHHAV PNGTLVKTI T NDQ EVTNAT ELVQSSSTGR
Aus- Bri sbane/5/2002 ---------- ----------

Aus-Pert h/ 200/ 2002 ---------- “cc-ccm--
Aus-Bri sbane/ 6/2002 ---------- oo -
Hong Kong/ 1550/ 2002 ---------- ----------

Chil e/ 6416/ 2001 -----===== ==““""""--

New Yor k/ 55/ 2001 ---------- -cccuoo---
Brazil/1732/ 2002 ------cccn s

NI D-Akita/ 69/ 2002 ------cmmn cmmeaaaoo
Aus- Vi ctorial512/2002 ----------
Brazil/1727/ 2002 -----cceon cooeaoao

Aus- Bangkok/ 109/ 2002 --------- I L
Cearal 177/ 2002 - -------cn —oomo- S

NI MR- Brati sl ava/ 134/ 2002 ----------
Panama/ 2007/99 ----------
Moscow 10/ 99 - -----emon aeeeaos
Sydney/5/ 97 --l-----on oo

NI MR- Pol and/ 6/ 2002 - ------con oot
Fujian/ 140/ 2000 ---------- -G

NI MR- Pol and/ 10/ 2002 ----------

51 100
Consensus | CDSPHQ LD GENCTLI DAL LGDPHCDGFQ NKEWDLFVER SKAYSNCYPY
Aus- Bri sbane/ 5/ 2002 ---------- ----------

Aus-Pert h/ 200/ 2002 - ------con oo
Aus- Bri shane/ 6/ 2002 ---------- oo --
Hong Kong/ 1550/ 2002 ---------- --o-anmn--

Chilel/ 6416/ 2001 ---------- - --

New Yor k/ 55/ 2001 --------cn ooooooo--
Brazil/1732/ 2002 --------cn —ooo---

NI I D-Akita/ 69/ 2002 -------mmm mmmmmeao
Aus-Victorial/ 512/ 2002 -----cccmmn commoiaoon
Brazil/ 1727/ 2002 ---------c ccooao--

Aus- Bangkok/ 109/ 2002 - --------- ceoooo---
Cearal/ 177/ 2002 ----cmmmme cmmee oo

NI MR- Brati sl ava/ 134/ 2002 ---------- —ccccooo--
Panama/ 2007/ 99  --------o- oo
MoscOW 10/ 99 - -------mm aeeeoo--
Sydney/5/97 ------ S

NI MR- Pol and/ 6/ 2002 - -------cn cocmnaaaon-
Fujian/ 140/ 2000 ---------= -----umo--

NI MR- Pol and/ 10/ 2002 ----------

101 150
Consensus DVPDYVSLRS LVASSGILEF NNESFNWIGY AQNGTSSACK RRSDKSFFSR
Aus- Bri sbane/ 5/ 2002 ----- L T--------- e N

Aus- Perth/ 200/ 2002 ----- Acmmm mmmme e
Aus- Bri sbane/ 6/ 2002 ----- Acmmm e
Hong Kong/ 1550/2002 ----- Acmmm mmmmeeeo o

Chil e/ 6416/ 2001 --------cc - --

New Yor k/ 55/ 2001 ---------- -ccouoo---
Brazil/1732/ 2002 -----ccemon cmmmaaa

NI I D Akita/ 69/ 2002 -------cce cmcen-
Aus-Victorial512/2002 ----------
Brazil/1727/2002 ----------

Aus- Bangkok/ 109/ 2002 - --------- —oooooo---
Cearal/ 177/ 2002 -----cmmme mmmmeee e

NI MR- Bratislaval/ 134/ 2002 ---------- —ccoooo---
Panama/ 2007/99 ----- Acmm mmmeeeaoos
Moscow/ 10/99  ----- Acmmm mmeeeeeee s
Sydney/5/97 ----- Acmmm mmmemea o

NI MR- Pol and/ 6/ 2002 ----- Acmmm mmmmeeeaas

Fuj i an/ 140/ 2000 ----- Accmm mmmmmeees

NI MR- Pol and/ 10/ 2002 ----- Accmm mmmmeeeas



151 200
Consensus LNW.HQLKYK YPALNVTMPN NEKFDKLYlI W GVHHPGTDSD Q SLYAQASG
Aus-Brisbane/ 5/ 2002 ---------- mooooo oo oo oo oo

Aus-Perth/ 200/ 2002 ---------- ----ooooae aeeeaooooo oo R
Aus- Brisbane/ 6/ 2002 ---------- -------oo- oo oo oo
Hong Kong/ 1550/2002 ---------- ---------- ---------- ----- N R EE T

Chil e/ 6416/ 2001 ---------- ----moomn oo oo oo

New Yor k/ 55/ 2001 ---------n --mmmmoii oo oo R
Brazil/ 1732/ 2002 --------mm mmeioies aeaeon oo R EEEEE

NI D-AKital 69/ 2002 ---------- mmmommmee oo eoon oo oo
Aus-Victorial 512/ 2002 ---------- --------- oo R R L
Brazil/1727/2002 ---------- -----ooie oo R R LR

Aus- Bangkok/ 109/ 2002 - --------- ---------- ooooo----- R T T T
Cearal 177/ 2002 - --------m mmaioiis oo R T

NI MR-Bratislaval/ 134/ 2002 ----Y----- --cmmmmman mmmm i n oo T ----mmmm--
Panama/ 2007/99 ---------- ---------- oo R R L

Moscow 10/99 --------- R---------- S S---- -T---T----
Sydney/5/ 97 ---------- c-ooa---- S S---- -T-l------

Nl MR- Pol and/ 6/ 2002 --------- R---------- D - S---- -T---T.P--
Fujian/ 140/ 2000 ---------- ------mmnn oo oo S--- ---V-e--P-

NI MR- Pol and/ 10/ 2002 - -------- R---------- S S---- -T---1.P--

201 250
Consensus RVTVSTKRSQ QTVI PNl GSR PWRGVSSRI S| YWI'l VKPG DI LLI NSTGN

Aus- Bri sbane/5/2002 -l-------- ---------- SR-D - e e
Aus- Pert h/ 200/ 2002 -l-------- ---------- SR D - e e
Aus- Bri sbane/ 6/ 2002 -l-------- ---------- SR D e e e e
Hong Kong/ 1550/ 2002 -l-------- ---------- cR D e e
Chil e/ 6416/ 2001 ---------- ---------- L R L LR K----

New Yor k/55/2001 ---------- -----monon oo (C o R LT EE TR
Brazil/ 1732/ 2002 --------cm mmmee e oo oo oo

NI D-Akital 69/ 2002 ---------- —--mommon oooeoooo oo oo
Aus-Victorial 512/ 2002 ---------- ----mmooo oo oo oo
Brazil/1727/2002 ---------- c-oooin oo [ LR LT T
Aus- Bangkok/ 109/ 2002 - --------- ---ooo oo oo oo oo oo oo
Cearal/ 177/ 2002 - --------m memm e eeeoio oo oo

NI MR-Brati sl ava/ 134/ 2002 ---------- --------- R R AL LT
Panama/ 2007/ 99 - --------- mmimmeme oo oo oo
Moscow 10/99  ---------- ---------- oo I R T T T
Sydney/5/ 97 ---------- ioiaoa oo [---- --H--eeme i

Nl MR- Pol and/ 6/ 2002 ----P----- ---------- ----- R LR
Fujian/ 140/ 2000 ---------- ------oonn —---- R C--
Nl MR- Pol and/ 10/ 2002 - --------- -----commn —o--- R L LT

251 300
Consensus LI APRGYFKI RSGKSSI MRS DAPI GKCNSE Cl TPNGSI PN DKPFQNVNRI
Aus- Bri sbane/ 5/ 2002 - -------m i mm e i h i oo

Aus-Perth/ 200/ 2002 - --------- moomme e e e oo eeeeeee eeeeaaaaan aaaaaaaos
Aus- Brisbane/ 6/ 2002 ---------- -o--mooo oo oo oo
Hong Kong/ 1550/ 2002 ---------- -------mmo oo oo oo

Chil e/ 6416/ 2001 ---------- cmmmomn oo oo oo

New Yor k/ 55/ 2001 ---------- --m-omoioe oo oo oo
Brazil/1732/ 2002 ---------- s oo oo oo oo
NETD-AKi tal 69/ 2002 - ------mmm o mmm oo oo oo oo
Aus-Victorial 512/ 2002 -------m e oo oo oo
Brazil/1727/2002 --------ce mmmimeaiie ceeieiies eeeiiies eeeeaeeeo

Aus- Bangkok/ 109/ 2002 - --------- m-mmoo o oo oo oo
Cearal/ 177/ 2002 - --------- mmmemeaee eeeeeoao oo G--------

NI MR-Bratislaval/ 134/ 2002 - --------- mommmmm oo e n oo G
Panama/ 2007/ 99 - - - - - - - - m e oo e aeiin oo

MSCOW 10/ 99 ----ccmmmn memiiiiie eeiiiiiis eeeeieeee eeeeeeees

Sydney/ 5/ 97 - - - - oo oo e oo oo

NI MR- Pol and/ 6/ 2002 - --------- momm oo e oo oo oo
Fujian/ 140/ 2000 ---------- ---------- e L T T

NI MR- Pol and/ 10/ 2002 - --------- ---m-mmoom ome oo oo oo



Consensus

Aus- Bri shane/ 5/ 2002
Aus- Pert h/ 200/ 2002
Aus- Bri shane/ 6/ 2002
Hong Kong/ 1550/ 2002
Chi | e/ 6416/ 2001

New Yor k/ 55/ 2001
Brazil/ 1732/ 2002

NI | D- Aki t a/ 69/ 2002
Aus- Vi ctorial 512/ 2002
Brazil/ 1727/ 2002

Aus- Bangkok/ 109/ 2002
Cearal/ 177/ 2002

NI MR- Brati sl ava/ 134/ 2002
Panarma/ 2007/ 99

Moscow/ 10/ 99

Sydney/ 5/ 97

NI MR- Pol and/ 6/ 2002

Fuj i an/ 140/ 2000

NI MR- Pol and/ 10/ 2002

301 320
TYGACPRYVK ONTLKLATGM

=
-
=
=
_______ Nem s
_____ Nemmm mmmmeeee-
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NEURAMINIDASE INHIBITION TEST OF INFLUENZA N2 VIRUSES (01/10/03)

STRAIN DESIGNATION

REFERENCE ANIGENS

A ON-

A/Panama/2007/99 (H3N2)
A/Chile/6416/2001(H3N2)
A/Shenzhen/499/2001(H3N2)
A/Hawaii/10/2001(H1N2)
A/New Caledonia/20/99 (H1N1)

TEST ANIGENS

© oo~NOO

A/New York/28/2002 (H3N2)
A/Fujian/411/2002 (H3N2)
A/Peru/3084/2002 (H1N2)
A/Canada/638/2002 (H1N2)

A B
PN/2007/99 Chile/6416/01

320 80

160 320

320 80

40 40

<10 <10

320 320

160 160

80 80

80 80

FERRET ANTISERA

C
Shzh/499/00

80
160
320

80
<10

320
160
80
80

36

D
H1/10/02

40

80

80
320
<10

120
80
320
320

E
New Cal/20/99

<10
<10
<10
<10
1280

<10
<10
<10
<10

Date
collected

07/12/99
06/14/01
05/22/00
03/22/02
09/01/99

10/12/02
08/11/02
08/13/02
11/19/02



Evolutionary Relationships Among Influenza A N2 Neuraminidase Genes

E199K
K267L

M24T
K431IN

/

/

#Egg isolate

**Serology antigen
(LR)Low reactor in HI

K93N, R143G, H197D

D208N, R249K, SSK

M403

E399D
W437L

™~

V301, C42F

A18S, L23F
V3071,

Texas/7/2001

Singapore/73/2001
Singapore/63/2001
Sing
WISCOHEIH/'I 2/2001

Nevada/5/2001
India/66139/2001
India/77251/2001

apore/66/2001
t/21181/2001 H1N2
Wisconsin/9/2002
nlmrc? 8t/84/2001
Canada/638/200
anada1649/2002**
nimrEQYpt/96/2002 LR)
North arol|na/7/20
Pennsylvania/1/2002
Hawaii/10/2002#
New York/26/2002
Peru/3084/2002# -
Singapore/15/2001
Thalland/80891/2001

Hawaii/23/2001

GY
T

Hawaii/21/2001

Kong/762/2001
ong/648/2001

Koreal770/2002**(LR)
81/2002

Korea/8
Phlllpplnesl160283
| Hong Kong/1554/2002 LR)
Shandong/
Kong/15 0/2002#
Hubei/61/200
Beijing/cnic/114/2001

Beij mg/178/2002 LR)
Guam/2 8/2002**$ 3
2002(LR)
I~ Fujian/411/2002
[ Anhui/550/2002 LR
jing 30172005
Beijin **
7/2001(LR)
Beumj;/ZO/Z 02
ersey/4/2002**
Hon
ejian 8/2002 (LR)
Wuhan/396/200 éLR)
Wuhan/388/2001
Guangzhou/405/2002
ndia/25502/2002
Kong/1307/2001

Hon

— Guangzhou/17191/2001

Hon Kong/1 269/2001

| Nepal/1610/2001

T2651, S332F, Q432E/

K172R

Scale

10 nucleotides

| Panama/2007/99#**]

Sydney/5/97

Slngapore/54/2001

—___ Philippines/78890/2001
S. Australia/102/2001
~ ausPerth/262/2001

Florida/6/2001
Brazil/2458/2002
Massachusetts/2/2001
nimrValladolid/4/2001
[ Brazil/1732/2002#
Lyon/chu/24224/2001
Brazﬂl79285/2001 #(LR)
Argentina/10/20
Lyon/1413/2001
Argentlna1375812001#
Argentina/302/2001
Lyon/1350/2001
Lyon/1407/2001
Thailand/128400/2002
] New York/28/2002
Chile/6416/2001
Lipetsk/16/2002
New York/55/2001#
Hawaii/29/2001
Alaska/8/2001
Alaska/14/2001 37




Number of Amino Acid Differences from
Consensus* N2 Neuraminidase Sequence

Position
Isolate Passage | AA Diff. | Different

A/Hong Kong/1550/2002 E2 1 258

18, 23, 24, 30,

A/Hawaii/10/2002** E2 12 42,143, 197,
216, 267, 307,

358, 431

18, 23, 30, 42,
E2 14 143, 172, 216,
265, 307, 332,
342, 385, 399,
432

A/Brazil/1732/2002

18, 23, 30, 42,
93, 143, 197,
208, 216, 249,
267, 307, 370,
385, 399, 403,
437

A/Panama/2007/99 E3 17

*Consensus sequence was generated from 32 viruses isolated from Jan. 2002-present.
**H1N2 virus
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Consensus

A/ Hong Kong/ 1550/ 2002
A/ Hawai i / 10/ 2002

Al Brazil/1732/ 2002

A/ Panana/ 2007/ 99

Consensus

A/ Hong Kong/ 1550/ 2002
A/ Hawai i / 10/ 2002

Al Brazil/ 1732/ 2002

Al Panara/ 2007/ 99

Consensus

A/ Hong Kong/ 1550/ 2002
A/ Hawai i / 10/ 2002

Al Brazil/1732/ 2002

Al Panara/ 2007/ 99

Consensus

A/ Hong Kong/ 1550/ 2002
A/ Hawai i / 10/ 2002

Al Brazil/1732/ 2002

Al Panarna/ 2007/ 99

Consensus

A/ Hong Kong/ 1550/ 2002
A/ Hawai i / 10/ 2002
A Brazil/ 1732/ 2002

A/ Panana/ 2007/ 99

COVMPARI SON OF EGG- GROMN A N2 NEURAM NI DASE GENES TO THE 2002- 2003 AM NO ACI D CONSENSUS SEQUENCE

(Consensus sequence was generated from 32 viruses isolated fromJan. 2002- present)

10 30 50 70 90
MNPNQKI | TI GSVSLTI STI CFFMQ Al LI TTVTLHFKQYEFNSPPNNQUMLCEPTI | ERNI TEI VYLTNTTI EKEl CPKLAEYRNWSKPQCNI TGFAPF
--------- g P
A LT Y c
AL Y c
AL Y c K
110 130 150 170 190
SKDNSI RLSAGGDI WTREPYVSCDPDKCYQFAL GQGTTLNNVHSNDTVHDRTPYRTL L MNEL GVPFHL GTKQVC AWSSSSCHDGKAW. HVCVTGDDEN
--------- g g S
G K
G R
R H
210 230 250 270 290
ATASFI YNGRLVDSI VSWBKKI LRTQESECVCI NGTCTVVMIDGSASGKADTKI LFI EEGKI VHTSTL SGSAQHVEECSCYPRYPGVRCVCRDNVKGSNR
--------- B B S S
K
G L
G [
D G R K
310 330 350 370 390
PI VDI NI KDYSI VSSYVCSGLVGDTPRKNDSSSSSHCL DPNNEEGGHGVKGWAFDDGNDVWWGRT! SEKLRSGYETFKVI EGASNPNSKLQ NRQVI VDR
--------- B B g S S
v K
Vv F K K E
Vv s K E
410 430 450
GNRSGYSG FSVEGKSCI NRCFYVEL | RGRKQETEVLWISNSI WFCGT SGTYGTGSWPDGADI NL VP
--------- S
N
E



Hemagglutination Inhibition Antibody Responses to the H3' Component
of the 2002-2003 Influenza Vaccine

ADULT POPULATIONS

% with HI titer > 40
. = 0,
Population | N Antigen R|/§e gl{lﬁ' Eﬂlﬁt Val:::'gne Vgc%slhe
USA'
18 | A/IPanama/2007/99 Resvir-17* 50 14 60 28 88
18 | A/New Jersey/04/2002 50 13 65 22 82
18 | A/Koreal/770/2002 50 9 29 17 65
18 | A/IGuam/228/2002 50 9 29 17 65
18 | A/Beijing/301/2002 39 7 15 0 29
Australia?
24 | A/lPanama/2007/99 Resvir-17* 75 10 67 8 88
24 | A/New Jersey/04/2002 79 10 90 17 92
24 | A/Koreal/770/2002 88 6 38 0 67
24 | A/Guam/228/2002 88 6 39 0 63
24 | A/Beijing/301/2002 54 6 18 0 25
Japan®
14 | A/lPanama/2007/99 Resvir-17* 50 9 24 7 21
14 | A/New Jersey/04/2002 29 11 28 7 50
14 | A/Koreal/770/2002 21 6 13 0 14
14 | A/IGuam/228/2002 21 7 15 7 21
, 14 | A/Beijing/301/2002 14 5 8 0 7
UK
24 | A/lPanama/2007/99 Resvir-17* 83 7 87 4 83
24 | A/New Jersey/04/2002 88 8 69 8 79
24 | A/Koreal/770/2002 71 6 39 4 63
24 | A/Guam/228/2002 71 6 34 0 58
24 | A/Beijing/301/2002 46 6 16 0 21

Preliminary Dafa™ 0173072003
*A/Panama/2007/99 is the H3 vaccine component.

1. Sera were kindly provided by Dr. Roland Levandowski, FDA, Bethesda, MD. The populations were vaccinated with the 2001-20002 trivalent influenza vaccine
containing 152 g each of A/Panama/2007/99(H3N2)-like, A/New Caledonia/20/99(HIN1)-like, and B/Sichuan/379/99-like hemagglutinin.

2. Sera were kindly provided by Alan Hampson, WHO Collaborating Center, Melbourne, Australia. The populations were vaccinated with the 2002 trivalent influenza
vaccine containing 152 g each of A/Panama/2007/99(H3N2)-like, A/New Caledonia/20/99(H1NT1)-like, and B/Sichuan/379/99-like hemagglutinin.

3. Sera were kindly provided by Dr. Takato Odigari, WHO Collaborating Center, Tokyo, Japan. The populations were vaccinated with the 2002-2003 trivalent influenza
vaccine containing 152 g each of A/Panama/2007/99H3N2)-like, A/New Caledonia/20/99(H1N1)-like, and B/Hong Kong/330/2001-like hemagglutinin.

4. Sera were kindly provided by Dr. John Wood, NIBSC, Hertfordshire, UK. The populations were vaccinated with the 2002-20003 trivalent influenza vaccine containing
15:g each of A/Panama/2007/99 (H3N2)-like, A/New Caledonia/20/99(H1N1)-like, and B/Shangdong/07/97-like hemagglutinin. 40



Hemagglutination Inhibition Antibody Responses to the H3' Component
of the 2002-2003 Influenza Vaccine

ELDERLY POPULATIONS

% with HI titer > 40
- - 5
Population | N Antigen R|/§e &WI’ Eﬁlﬁt VaPcrc‘:eine Vz—laacoclele
USA'
24 | A/IPanama/2007/99 Resvir-17* 29 21 38 38 50
24 | A/New Jersey/04/2002 13 22 41 46 67
24 | A/Koreal/770/2002 13 12 19 13 22
24 | A/Guam/228/2002 8 13 18 13 26
24 | A/Beijing/301/2002 0 8 9 4 6
Australia®
24 | A/Panama/2007/99 Resvir-17* 70 13 87 26 83
24 | A/New Jersey/04/2002 65 14 123 30 92
24 | A/Koreal/770/2002 70 9 49 9 79
24 | A/Guam/228/2002 61 10 55 13 79
24 | A/Beijing/301/2002 52 7 21 4 29
Japan’®
26 | A/Panama/2007/99 Resvir-17* 54 11 63 19 73
26 | A/New Jersey/04/2002 50 11 46 23 65
26 | A/Koreal/770/2002 38 7 22 0 42
26 | A/Guam/228/2002 46 8 25 0 38
. 26 | A/Beijing/301/2002 31 6 14 0 23
UK
24 | A/lPanama/2007/99 Resvir-17* 79 14 132 29 86
24 | A/New Jersey/04/2002 76 10 166 19 89
24 | A/Koreal/770/2002 83 8 66 4 73
24 | A/Guam/228/2002 79 8 62 0 68
24 | A/Beijing/301/2002 75 5 30 0 61

Preliminary Dafa 0173072003
*A/Panama/2007/99 is the H3 vaccine component.
1. Sera were kindly provided by Dr. Roland Levandowski, FDA, Bethesda, MD. The populations were vaccinated with the 2001-20002 trivalent influenza vaccine
containing 152 g each of A/Panama/2007/99(H3N2)-like, A/New Caledonia/20/99(HIN1)-like, and B/Sichuan/379/99-like hemagglutinin.
2. Sera were kindly provided by Alan Hampson, WHO Collaborating Center, Melbourne, Australia. The populations were vaccinated with the 2002 frivalent influenza
vaccine containing 152 g each of A/Panama/2007/99(H3N2)-like, A/New Caledonia/20/99(H1N1)-like, and B/Sichuan/379/99%-like hemagglutinin.
3. Sera were kindly provided by Dr. Takato Odigari, WHO Collaborating Center, Tokyo, Japan. The populations were vaccinated with the 2002-2003 frivalent influenza
vaccine containing 152 g each of A/Panama/2007/99H3N2)-like, A/New Caledonia/20/99(H1NT1)-like, and B/Hong Kong/330/2001-like hemagglutinin.
4. Sera were kindly provided by Dr. John Wood, NIBSC, Hertfordshire, UK. The populations were vaccinated with the 2002-20003 trivalent influenza vaccine containing
152 g each of A/Panama/2007/99 (H3N2)-like, A/New Caledonia/20/99(H1N1)-like, and B/Shangdong/07/97-like hemagglutinin.
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HEMAGGLUTINATION INHIBITION REACTIONS OF INFLUENZA TYPE B VIRUSES (01/16/03)

STRAIN DESIGNATION

REFERENCE ANTIGENS

©CoOoNoaR~ON=

B/SICHUAN/379/99
B/SHIZUOKA/15/2001
B/MOSCOW/16/2002
B/SENDAI/1754/2001
B/SHANDONG/7/97*
B/HONG KONG/330/2001*
B/HONG KONG/1434/2002*
B/BRISBANE/32/2002*
B/PERTH/25/2002

TEST ANTIGENS

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

B/SHANGHAI/361/2002*
B/MISSOURI/11/2002
B/MISSOURI/12/2002
B/NEVADA/05/2002
B/LOUISIANA/07/2002
B/LOUISIANA/05/2002
B/LOUISIANA/06/2002
B/TEXAS/57/2002*
B/TEXAS/67/2002
B/TEXAS/65/2002
B/TEXAS/64/2002
B/TEXAS/66/2002
B/TEXAS/68/2002
B/TEXAS/69/2002
B/TEXAS/70/2002
B/ARKANSAS/01/2002
B/JAPAN/843/2002
B/JAPAN/9332002

* Serology antigens

REFERENCE FERRET ANTISERA

A B C D E F G H |
SIC/379 SHIM5 MOS/16 SEN/1754 SHA/07 HK/330 HK/1434 BRI/32 PER/25
640 640 1280 320 20 5 20 40 10
320 320 320 160 10 5 5 10 5
640 640 1280 320 40 10 20 10 5
160 320 160 640 20 10 20 10 5
10 5 10 5 640 320 320 640 320
10 5 10 5 320 320 640 640 320
10 5 20 5 640 640 640 1280 320
10 5 10 5 320 160 320 640 160
5 5 5 5 160 80 80 320 320
640 640 1280 n.d. 20 20 20 20 5
5 5 10 5 640 640 640 1280 640
10 5 10 5 640 640 640 2560 640
10 5 5 5 320 320 320 640 320
5 5 5 5 160 160 160 640 640
5 5 5 5 80 80 80 160 160
5 5 5 5 80 80 40 160 160
5 5 5 5 160 80 160 320 320
5 5 5 5 160 320 160 320 160
5 5 5 5 160 160 80 320 320
5 5 5 5 80 80 80 160 160
5 5 5 5 80 80 80 160 160
5 5 5 5 80 40 40 160 160
5 5 5 5 80 40 40 160 160
5 5 5 5 80 40 40 160 160
5 5 5 5 80 80 80 160 160
5 5 5 5 80 160 160 160 160
5 5 5 5 160 80 80 320 320
43

Date
collected

12/02/99
01/17/01
02/22/02
12/01/01
11/03/97
04/09/01
01/15/02
07/02/02
07/09/02

06/12/02
12/12/02
12/16/02
12/17/02
12/16/02
12/14/02
12/14/02
12/04/02

UNKN
12/12/02
12/10/02
12/18/02
12/26/02
12/05/02
12/19/02
12/11/02
12/05/02
12/08/02

Passage

E2/E4
E3/E2
E1/E2
E2/E1
E4/E3
E3

E4
E2/E4
XC1/C2

E2/E1
XiIC1
Xi/C1
XiC2
XiC2
XiC2
XiIC2

M1/C1
M1/C1
M1/C1
M1/C1
M1/C1
M1/C1
X1/C1
X1/C1

X1/C1
XiIC1
XiIC1

HA-NA

Sic-Sic
Sic-Sic
Har-Har
Sic-Sic
SH-SH
HK-HK
HK-HK
SH-Sic
SH-Sic

Sic-Sic
SH-Sic
SH-Sic
SH-Sic
SH-Sic
SH-Sic
SH-Sic
SH-Sic
SH-Sic
SH-Sic
SH-Sic
SH-Sic
SH-Sic
SH-Sic
SH-Sic
SH-Sic
HK-Sic
SH-Sic



HEMAGGLUTINATION INHIBITION REACTIONS OF INFLUENZA TYPE B VIRUSES (01/29/03

STRAIN DESIGNATION REFERENCE FERRET ANTISERA
A B [ D E F G H | Date
REFERENCE ANTIGENS SIC/379 SHI/15 MOS/16  SEN/1754 SHA/07 HK/330 HK/1434 BRI/32 PER/25 collected Passage HA-NA
1 C BI/SICHUAN/379/99 1280 640 1280 640 20 5 40 40 5 12/02/99 E2/E4 Sic-Sic
2 J,BISHIZUOKA/15/2001 160 320 320 160 10 5 10 10 5 01/17/01 E3/E2 Sic-Sic
3 UB/MOSCOW/16/2002 320 320 640 160 10 5 20 10 5 02/22/02 E1/E2 Har-Har
4 J,B/SENDAI/1754/2001 160 320 160 640 20 5 20 10 5 12/01/01 E2/E1 Sic-Sic
5 C B/SHANDONG/7/97* 10 5 10 5 320 320 320 640 160 11/03/97 E4/E3 SH-SH
6 HB/HONG KONG/330/2001* 5 5 5 5 320 640 320 640 160 04/09/01 E3 HK-HK
7 HB/HONG KONG/1434/2002* 10 5 10 5 640 640 640 1280 320 01/15/02 E4 HK-HK
8 A B/BRISBANE/32/2002* 5 5 10 5 320 160 160 640 160 07/02/02 E2/E4 SH-Sic
9 A B/PERTH/25/2002 5 5 5 5 160 160 80 320 320 07/09/02 XC1/C2 SH-Sic
TEST ANTIGENS
10 BI/TEXAS/71/2002 5 5 5 5 160 160 80 320 320 12/20/02 M1/C1  SH-Sic
11 BITEXAS/68/2002 5 5 5 5 160 80 80 320 320 12/26/02 M1/C1  SH-Sic
12 BI/TEXAS/70/2002 5 5 5 5 80 80 80 160 160 12/19/02 X1/C1  SH-Sic
13  B/N. CAROLINA/07/2002 5 5 5 5 160 80 80 320 320 12/02/02 M1/C1  SH-Sic
14 B/N. CAROLINA/08/2002 5 5 5 5 160 160 80 320 320 12/02/02 M1/C1  SH-Sic
15 B/ARKANSAS/01/2002 5 5 5 5 160 160 80 320 320 12/11/02 X1/C1 SH-Sic
16  B/WISCONSIN/01/2003 10 5 5 5 160 160 160 640 320 01/01/03 C1/C1 SH-Sic
17  B/LOUISIANA/08/2002 10 5 5 5 320 320 160 640 640 12/26/02 X/C1 SH-Sic
18  B/LOUISIANA/09/2002 5 5 5 5 160 80 80 320 320 12/30/02 X/IC2 SH-Sic
19  B/MEXICO/'963/2002 5 5 5 5 160 80 80 320 320 12/12/02 C3/C1 SH-Sic
20 B/ENGLAND/450/2002 5 5 5 5 320 160 160 640 640 12/20/02 C1/C1 SH-Sic
21 B/EGYPT/914609/2002 5 5 5 5 160 160 160 320 320 08/19/02 C2/C1 SH-Sic
22 B/EGYPT/914642/2002 5 5 5 5 160 160 160 320 320 08/22/02 C2/C1 SH-Sic
23  B/PHILIPPINES/199562/2002 5 5 5 5 80 160 160 320 160 11/20/02 XC SH-Sic
24 B/PHILIPPINES/198424/2002 10 5 5 10 160 160 160 640 320 11/20/02 XC SH-Sic
25 B/PHILIPPINES/1159027/2002 5 5 5 5 80 160 160 320 160 12/09/02 XC SH-Sic
26 B/PHILIPPINES/199104/2002 5 5 5 5 80 80 80 160 160 11/26/02 XC SH-Sic
27 BI/JAPAN/1097/2002 10 5 20 5 1280 1280 1280 2560 640 12/18/02 X/C1 SH-Sic
28 B/JAPAN/980/2002 5 5 5 5 80 160 160 160 160 12/16/02 X/IC1 SH-Sic
29 B/JAPAN/995/2002 5 5 5 5 160 80 80 320 320 12/14/02 X/C1 SH-Sic
30 BI/TAIWAN/1517/2002 10 5 10 5 1280 1280 1280 2560 640 11/09/02 C2/C1 SH-Sic
31 BI/TAIWAN/1519/2002 5 5 5 5 160 80 80 320 320 12/20/02 C2/C1 SH-Sic
32 B/SHENZHEN/658/2002 5 5 5 5 640 1280 640 2560 640 11/04/02 E2C1/C1 SH-Sic
33 B/SHENZHEN/669/2002 10 5 10 5 640 1280 1280 2560 640 11/04/02 E2C1/C1 SH-Sic
34 B/SHENZHEN/656/2002 5 5 10 5 640 1280 640 2560 640 11/05/02 E2C1/C1 SH-Sic
35 B/SHENZHEN/689/2002 10 5 10 5 320 1280 640 1280 640 11/05/02 E2C3/C1 SH-Sic
36 B/SHENZHEN/646/2002 10 5 10 5 320 1280 640 1280 640 11/04/02 E2C3/C1 SH-Sic
37 B/ANHUI/562/2002 5 5 5 5 40 160 160 160 80 12/08/02 C2/C1 SH-Sic
38 B/FUJIAN/712/2002 5 5 5 5 40 160 160 160 80 12/02/02 C1/C1 SH-Sic
39  BI/TIANJIN/130/2002 5 5 5 5 160 160 160 640 160 12/18/02 C1/C1  SH-Sic
40 B/TIANJIN/192/2002 10 5 5 5 160 160 160 640 320 12/16/02 C1/C1 SH-Sic
41  BI/TIANJIN/189/2002 5 5 5 5 160 160 160 640 320 12/17/02 C1/C1 SH-Sic
42 B/BEIJING/171/2002 5 5 5 5 80 160 160 320 80 11/22/02 C1/C1 SH-Sic
43 B/GUANGZHOU/895/2002 10 10 5 5 640 1280 640 1280 320 10/25/02 C2/C1 HK-Sic
44 B/HUBEI/447/2002 5 5 5 5 80 640 320 320 160 12/01/02 C1/C1 HK-Sic
45 B/BEIJING/169/2002 5 5 5 5 80 320 320 320 80 11/22/02 C1/C1 HK-Sic
46  BI/TIANJIN/170/2002 5 5 5 5 80 160 160 320 160 12/14/02 C2/C1 HK-Sic
47  BITIANJIN/176/2002 5 5 5 5 80 160 80 320 160 12/16/02 C2/C1 HK-Sic
48 B/GUANGZHOU/958/2002 5 5 5 5 40 160 160 160 80 11/11/02 C2/C1 HK-HK

* Serology antigens 44



Influenza B Isolates Characterized by CDC

U.S.A. | North |Europe | Asia |Cent/So| Africa, Total
America America | Australia, (%)
New
Zealand
April 2001 - September 2001
B/Beijing/243/97-like 5 2 7 (3.5%)
B/Hong Kong/22/2001-like 21 18 39 (19.5%)
B/Sichuan/379/99-like 9 7 41 39 7 103 (51.5%)
B/Sichuan/379/99 (low) 2 1 5 22 20 1 51 (25.5%)
Total 200
October 2001 - March 2002
B/Hong Kong/330/2001-like 86 3 41 130 (33%)
B/HK/330/2001-like (low) 71 2 17 90 (22%)
B/Sichuan/379/99-like 14 26 27 6 2 75 (19%)
B/Sichuan/379/99 (low) 50 1 8 44 2 105 (26%)
Total 400
April 2002 - September 2002
B/Hong Kong/330/2001-like 56 22 57 17 152 (43%)
B/Brisbane/32/2002-like (low) 41 68 48 15 172 (49%)
B/Sichuan/379/99-like 2 10 2 14 (4%)
B/Sichuan/379/99 (low) 1 6 8 15 (4%)
Total 353
October 2002 - March 2003
B/Hong Kong/330/2001-like 13 1 35 49 (43%)
B/Brisbane/32/2002-like 34 1 21 56 (50%)
B/Sichuan/379/99-like 2 4 6 (5%)
B/Sichuan/379/99 (low) 2 2 (2%)
Total 113
Total | 405 8 47 ] 376 | 186 aa | 1066 |

45

Preliminary Data

02/04/2003



EVOLUTIONARY RELATIONSHIPS AMONG INFLUENZA B HA1 GENES

1121 T

\

H116 R
E121N
D 164 E

(VICTORIA LINEAGE)

Thailand/163343/2002 (LR)
South Carolina/8/2002 (LR)
Aus-Brisbane/17/2002 #

_——  lowa/3/2002 (LR) #
Idaho/4/2002 (LR)

Aus-Auckland/14/2002
.F Aus-Brisbane/32/2002 (LR) #**
Aus-Brisbane/28/2002 #
Aus-Perth/82/2002
NIMR-Lisbon/190/2002
Louisiana/1/2002 (LR)
NIMR-Madagascar/67860/2002 #**
Tianjin/130/2002
Oman/16291/2001 (LR)
California/5/2002
Taiwan/1519/2002 (LR)
Brazil/1730/2002 #
Nevada/5/2002
New York/43/2002
Texas/57/2002 (LR) **
Wisconsin/1/2003
Missouri/12/2002
NIMR-Hong Kong/302/2002

Hawaii/5/2002 (LR)
Hong Kong/1351/2002 #
Panama/486105/2002
Chile/13677/2002 #

Mexico/963/2002 (LR)
“_E Argentina/mc16/2002 (LR)

Brazil/1733/2002 (LR) #
Guatemala/20/2002 (LR)

New Hampshire/1/2002

_r Beijing/243/97 #
Shandong/7/97 #*

|._ Guam/345/2002
NiD-Saitama/22/2002 #
Nip-Sendai/h1023/2002 #
_EI Nip-Tokyo/127/2002 #
Nup-Shiga/20/2002 #
Hong Kong/1115/2002 (LR) #
Hong Kong/167/2002 #
Hong Kong/1345/2002 #
Hong Kong/1434/2002 #**
Wisconsin/7/2002
Guangzhou/332/2002 (LR) #
Taiwan/1507/2002 (LR)
Hon Kongl330/2001j
Hong Kong/335/2001 #
Nip-Akita/27/2001 #

Taiwan/217/97

Egg-Grown Isolate #
Serology Antigen **
Low Reactor (LR)

5 nucleotides
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Number of Amino Acid Differences from

B/Victoria/2/87-like Consensus HA1 Sequence

Isolate Passage Date No. of Positions
Isolated | Differences Different

Shandong/7/97* edl/e2 11/03/97 2 121, 199

Aus-Brisbane/32/2002* e2 07/02/02 1 74

Brazil/1730/2002* e2/e1 06/05/02 1 199

Brazil/1733/2002 ellel 06/25/02 1 199

Chile/13677/2002 e2/e1 09/30/02 1 197

Hong Kong/1351/2002* e1 01/17/02 1 197

Aus-Brisbane/28/2002* e2 06/27/02 1 197

lowa/3/2002 e2 03/19/02 2 188, 199

NIMR- ex 11/12/02 2 146, 199

Madagascar/67860/2002*

Hong Kong/330/2001* e2 04/09/01 4 116, 121, 164, 197

Hong Kong/1115/2002 e2 01/15/02 4 116, 121, 129, 164

Hong Kong/1115/2002* ed 01/15/02 5 116, 121, 129, 164,
199

Hong Kong/167/2002 e3 01/03/02 5 116, 121, 129, 164,
199

Hong Kong/1345/2002 e3 01/17/02 5 116, 121, 129, 164,
199

Hong Kong/1434/2002* ed 01/15/02 5 116, 121, 129, 164,
197

NIID-Akita/27/2001 e3/e1 Unk. 5 116, 121, 129, 164,
199

* Serology Antigens
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COMPARISON OF EGG-GROWN TYPE B HA1 GENES (VICTORIA LINEAGE)
TO THE 2002 CONSENSUS AMINO ACID SEQUENCE

1 50

Consensus DRI CTG TSS NSPHWWKTAT QGEVNVTGVI PLTTTPTKSH FANLKGTKTR

Hong Kong/ 115/ 2002 == - - - mme mme oo et e e e eeeeeao o
Hong Kong/ 1345/ 2002 - --------n mmmmmmomoe o ee e e eeeeee oo
Hong Kong/ 167/ 2002 - --------c mmmmmmmom e o e eeo oo oo
NI D-Tokyo/ 127/ 2002 === - - - - s m mmm o e oo e e e oo eeeeeeen oo
Qangzhou/ 332/ 2002 - - - - - e e e e e et e e
NITD-AKi tal 27/ 2001 - - - - mmmm e e e e o e e e e e eimee e oo oo
NI D-Shigal 20/ 2002 === == - = oo e e e e e oo e eeeeeeo oo
Hong Kong/ 335/ 2001 - -------mc mmmmmmee e oo oo oo
Hong Kong/ 330/ 2001 == ---mmmme e oo e e eeee eeeaeao o
Brazil/ 1733/ 2002 ------mmme m e e e eeeee eeeeeeeaa-
lowa/ 3/ 2002 ----c-mcmme meeeeeeee ceeeeeeees ceeeeeeees meemmeeaee-
Shandong/ 7/ 97 === - - - s e e e e e eeeeeeee e

Aus- Brisbane/ 28/ 2002 ---------- -----mooo oo oo oo
Chil e/ 13677/ 2002 - - - - - e e e e e e e e ee e eaoaoo-
Hong Kong/ 1351/ 2002 ---------- mocmmmomo meeeeoe eeeoeo oo
Brazil/ 1730/ 2002 -------ccm mm e e e et eeeeeee aeeeeao-

NI MR- Madagascar/ 67860/ 2002 - --------- =-------mon oo oo oo
Aus- Brisbane/ 32/ 2002 ---------- mo--mmooo oo oo oo
Aus- Bri sbane/ 17/ 2002 - ------- - s oo o h oo oo
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Consensus GKLCPKCLNC TDLDVALGRP KCTGNI PSAK VS| LHEVRPV TSGCFPI MHD

Hong Kong/ 115/ 2002 - -----ccon s oo i oo eeoot eeooio oo
Hong Kong/ 1345/ 2002 - --------- mommmmomo meeeeoee eeeieo oo
Hong Kong/ 167/ 2002 - - - - - cmm e e oo oo e eee e e
NI D-Tokyo/ 127/ 2002 === - - s s e e o e e oo e e eeeeeeen e
@angzhou/ 332/ 2002 - ----- - -- s me oo eeeeen oo oo
NETD-AKi tal 27/ 2001 == - - o e oo e oo e e e oo e e
NI | D-Shi ga/ 20/ 2002 === - - - - o m e e e e e e e eeee e
Hong Kong/ 335/ 2001 - ------mmn mmmmmemm e e oo e eeeeeeee aeeeeao -
Hong Kong/ 330/ 2001 - --------c mmmmmmmm e e e oo oo
Brazil/1733/2002 -------cmm me e e e eeee e mmeeee meeeaoa-
lowa/ 3/ 2002 - - - - - - oo e e e e e e e emeee emeeeee aeeeao oo
Shandong/ 7/ 97 - - - - - m oo o e e eeein eeeeeeao

Aus- Bri sbane/ 28/ 2002 ---------- co-ooo oo oo oo oo
Chil €/ 13677/ 2002 - --- - - e e e e e oo e eee e oo eeeeao
Hong Kong/ 1351/ 2002 = -----mmmm mmmme e e e e e meee eeeeeaaoa-
Brazil/ 1730/ 2002 ------mmoe o mm e e e e oo em oo cmeeooo oo

NI MR- Madagascar/ 67860/ 2002 - --------- --------oo —ooooooooo ooooooooo- oo
Aus- Bri sbane/ 32/ 2002 ---------- ---------- R S LT
Aus- Brisbane/ 17/ 2002 - --------- mommm oo oo oo oo

101 150

Consensus RTKI RQLPNL LRGYEHI RLS THNVI NAEKA PGGPYKI GTS GSCPNVTNGN

Hong Kong/115/2002 ---------- ----- R--- N------ =R
Hong Kong/ 1345/ 2002 ---------- ----- R--- N------ =
Hong Kong/ 167/2002 ---------- ----- R--- N------ E- mmmm e e et memeeeo o
NI I D- Tokyo/ 127/ 2002  ---------- ----- = N U
Guangzhou/ 332/ 2002 ---------- ----- R--- N------
N I D-Akita/27/2001 ---------- ----- R--- N------
NI | D- Shi ga/ 20/ 2002 - --------- ----- = N
Hong Kong/335/2001 ---------- ----- Rococ Noccmomooe mmmmmccmce dememeaoa
Hong Kong/330/2001 ---------- ----- S N
Brazil/ 1733/ 2002 - --- - oo o e e e e e e e e e e et e eeo oo
Jowal/ 3/ 2002 - - - - s s e e e e e e e e e et e memeeee mmemeaoaa-
Shandong/ 7/ 97 - --------- ------o--- s m e oo e e e et eeeee—o-

Aus- Brisbane/ 28/ 2002 - --------- mo-mooo e oo oo oo
Chil @/ 13677/ 2002 - - - - - - m oo o oo e e e e et e e me e ee e
Hong Kong/ 1351/ 2002 - -----cmo mommmmmio oo eeeeoo eeoaieo oo
Brazil/ 1730/ 2002 -----ccmm o e e e e e e eeee eeemiee e

NI MR- Madagascar/ 67860/ 2002 - --------- =-------mon oo oo oo l----
Aus- Brisbane/ 32/ 2002 ---------- co---mooo oo oo oo
egg. nsf {a- bb172002} ---------- ----- NFmmm mmmm e e e e eeeeeee eeeeeaa-



151 200

Consensus GFFATMAWAV PKNDNNKTAT NSLTI EVPYl CTEGEDQ TV WGFHSDNETQ

Hong Kong/115/2002 ---------- B |-
Hong Kong/1345/2002 ---------- B |-
Hong Kong/167/2002 ---------- B | -

NI | D-Tokyo/ 127/ 2002 - -=------- e I -
Guangzhou/ 332/ 2002 ---------- e
NI I D- Aki ta/ 27/ 2001 ---------- T A-

NI | D- Shi ga/ 20/ 2002 ---------- e |-
Hong Kong/335/2001 ---------- B A-
Hong Kong/330/2001 ---------- e S---
Brazil/ 1733/ 2002 - --c-mmmo e o e e ie e eeeae e N-

I OWA/ 3/ 2002 - - - cm o - e eeeeooiio oo e e N
Shandong/ 7/ 97 === == - - o e e el oo N

Aus- Brisbane/ 28/ 2002 ---------- -----mooo- ceeooao oo oo S---
Chil €/ 13677/ 2002 === == -mmn m oo mmmme e e eeeeeeo oo S --
Hong Kong/ 1351/ 2002 ---------- coccmmcmon moeoooo oo oo K- - -
Brazil/ 1730/ 2002 - ---c- o oo o e e e e e e et e meeeeme aeemoo- A

NI MR- Madagascar/ 67860/ 2002 ---------- --------oo oo oo oo A-
Aus- Bri sbane/ 32/ 2002 - ------ - mm e i n i oo
Aus-Brisbane/ 17/ 2002 ---------- co-ooeeoo e oo oo oaaoo oo oo | -
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Consensus MAKLYGDSKP QKFTSSANGV TTHYVSQ GG FPNQTEDGGL PQSGRI VDY

Hong Kong/ 115/ 2002 ---------- mommmmma meeeeoe eeeoen oo
Hong Kong/ 1345/ 2002 - - - - - m o e s e e e e eee eeeeeaaos
Hong Kong/ 167/ 2002 = - - - - - e o m memmm e e e e eee e eeeeee eeeeeos

NI I D-TOKYO/ 127/ 2002 === - - o s e e mm e oo e oo e e oo oo
Quangzhou/ 332/ 2002 - ---- - s s m e e oo ee oo oo
NI D AKital 27/ 2001 == cm oo e e o e e e e oo e e e e e eiiieee aaaooo-

NI I D-Shi ga/ 20/ 2002 === - === - m o oo e oo e e oo e eeeeee oo
Hong Kong/ 335/ 2001 ---------- mommmmmooe meeooee eeeoos oo
Hong Kong/ 330/ 2001 ---------- momommma oo eeeoao oo
Brazil/ 1733/ 2002 -----cmmm me e et e oot oo

[ OWa/ 3/ 2002 - - - - - s o s e e e e e e oo emeeeeo oo oo
Shandong/ 7/ 97 === - - - m s e e e e e

Aus- Bri sbane/ 28/ 2002 ---------- c--oooooo o oo oo oo
Chil €/ 13677/ 2002 - -----mmm e e e e oo e oo aeaaao o
Hong Kong/ 1351/ 2002 - - - - - mmmmm mmmm e e e e e e eeeeeaaoas
Brazil/1730/ 2002 -----cmmom e e e e e eeee e e e oo

NI MR- Madagascar/ 67860/ 2002 - --------- --------oo —ooooooooo ooooooooo- oo
Aus- Bri sbane/ 32/ 2002 - ------ oo mmm o e e e e e oo oo oo
Aus- Bri sbane/ 17/ 2002 - - - - - - - oo oo oo oo o oo
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Consensus MWQKSGKTGT | TYQRG LLP QKVWACASGRS KVI KGSLPLI GEADCLHEKY

Hong Kong/ 115/ 2002 == - - - mm o mmmm e oo e e e ee eeeeeaaos
Hong Kong/ 1345/ 2002 ---------- cmmmmmoion eeeeoe eeeeeoos oo
Hong Kong/ 167/ 2002 - --------- mmmmmmmee o eeeeoee eeeeeo oo

NI I D-Tokyo/ 127/ 2002 == === === -m mmmmmmmmo e mmme oo ee eeeeeo oo
Qangzhou/ 332/ 2002 - - - - - e s e et et e e
NETD-AKi tal 27/ 2001 - - - - - cm o e o e o e e m e o oo e e e eeeo oo

NI D-Shi ga/ 20/ 2002 === - - o oo o e e ool ool oo
Hong Kong/ 335/ 2001 ---------- —-mmmmmmm oemeeeo e oo
Hong Kong/ 330/ 2001 = -----mmmm mmmme e e e eeee eeeeeaaoas
Brazil/1733/ 2002 --------mm e e e meee e mmmmmmmee mmmooooo -
lowa/ 3/2002 ------cmme e e e memeees meemeemees mmmmeeae--
Shandong/ 7/ 97 === - - - o e e o oo

Aus- Brisbane/ 28/ 2002 ---------- -o--mmooo oo oo oo
Chil e/ 13677/ 2002 - ----m e e e e e e e ee eeeeeoooo-
Hong Kong/ 1351/ 2002 ---------- coommmooe meeoeioe eeeeeoos ceeoo-o--
Brazil/ 1730/ 2002 ---- - oo mm oo e et e e eeeee e memmee memeceooa

NI MR- Madagascar/ 67860/ 2002 - --------- =-------mo oo oo oo
Aus- Brisbane/ 32/ 2002 ---------- mo--mmooo oo oo oo
Aus- Bri sbane/ 17/ 2002 - ------- - mmm e o h oo oo



EVOLUTIONARY RELATIONSHIPS AMONG INFLUENZA B HA1 GENES
(YAMAGATA LINEAGE)

Harbin/7/94 #

NIID-Fukushima/24/2002
Shanghai/361/2002 #
- Taiwan/143999/2002 (LR)
NIMR-Madagascar/65186/2002
Moscow/16/2002 #
Nip-Astrakhan/10/2002 #
California/2/2002

N 126 D | nip-Ulan Ude/4/2002 #
i Russia/4/2002 (LR) #
H 40 Y NiID-Yunnan/406/2001 #
Colorado/3/2002 (LR)
Fujian/407/2001 #
NIMR-St. Petersburg/1/2002
NIMR-Finland/141/2002
— Nevada/1/2002
NIMR-Hong Kong/293/2002
I— NiD-Yunnan/8/2002 #
Yunnan/9/2002 (LR) #
Yunnan/163/2002 #
Aus-Bangkok/60/2002 Egg-Grown Isolate #
Ohio/2/2002 Serology Antigen **
RE9G Brazil/2459/2002 (LR) Low Reactor (LR)
FE géﬁ Gaughwa/19/2002 (LR)
Aus-Sydney/200/2002
N L ae-Sydney/3/2002
K 183 N —  NiID-Sendai/h1754/2001 (LR) #**
NIPH-Oslo/668/2002

Nnip-Akita/2/2002 #
Nip-Sapporo/7/2002 (LR)

_:Ohg Kongl1 470/2002 (LR) #
NIPH-Oslo/1870/2002
Tennessee/4/2002 (LR)

Arizona/4/2002 (LR)
Chile/3162/2002 (LR) #
L58F New York/44/2002
Nip-Shizuoka/15/2001 #**

N 126 D
\\ - N|MR'LaZiO/1/2002

NIMR-Lyon/125/2002

—|_ Peru/3132/2002 (LR)
NIMR-Barcelona/460/2002
Colombia/3438/2002

— Mexico/418/2001 (LR)
Fujian/141/2001 #

—  Aus-Victoria/504/2000 #
NiID-Shizuoka/480/2000 #

— NIMR-Perm/3/2002

———— Sichuan/379/99 #**

Yamanashi/166/98 #

Beijing/184/93 #

10 nucleotides
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Number of Amino Acid Differences from
B/Sichuan/379/99-like Consensus HA1 Sequence

Isolate Passage Date No. of Positions
Isolated | aa diff Different
Shanghai/361/2002 e2/el 06/12/02 3 37,131,197
Moscow/16/2002 elle1 02/22/02 3 40, 180, 197
Russia/4/2002 e2/e1 03/04/02 4 40, 69, 180, 199
Yunnan/9/2002 e2/e1 01/07/02 5 40, 128, 173, 180, 199
Yamanashi/166/98 e2le7 02/21/98 11 48, 56, 75, 116, 126, 149, 168,
179, 183, 184, 267
Chile/3162/2002 e2/e?2 03/14/02 12 29, 48, 56, 58, 75, 116, 162, 164,
183, 184, 220, 267
NIID-Shizuoka/15/2001* e3/e2 01/17/01 13 29, 48, 56, 58, 75, 116, 162, 164,
168, 179, 183, 184, 220, 267
Fujian/407/2001 el 07/30/01 14 29, 48, 56, 75, 116, 162, 164,
168, 179, 183, 184, 199, 220,
267
Fujian/141/2001 e2le?2 04/24/01 14 29, 48, 56, 75, 116, 162, 164,
168, 179, 183, 184, 199, 220,
267
Sichuan/379/99* e2 12/02/99 15 29, 48, 56, 75, 87, 88, 116, 126,
162, 168, 179, 183, 184, 220,
267
Aus-Victoria/504/2000* cekle12/e unk. 15 29, 48, 56, 75, 88, 116, 126, 162,
1 168, 179, 183, 184, 220, 233,
267
NIID-Shizuoka/480/2000 el/eb5 unk. 15 29, 48, 56, 75, 88, 116, 126, 162,
168, 179, 183, 184, 220, 233,
267
Hong Kong/1470/2002 e2 01/18/02 16 29, 48, 56, 75,116, 126, 129,
162, 164, 168, 175, 179, 183,
184, 220, 267
NIID- elle1 12/01/01 19 29, 48. 56, 69, 75, 116, 121, 126,
Sendai/h1754/2001* 136, 162, 165, 168, 179, 182
183, 184, 200, 220, 267
Aus-Sydney/200/2002 e4 11/02/02 19 29, 48. 56, 69, 75, 116, 121, 126,

136, 162, 165, 168, 179, 182,
183, 184, 199, 220, 267

* Serology Antigens
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COMPARISON OF EGG-GROWN TYPE B HA1 GENES (YAMAGATA LINEAGE)
TO THE 2002 CONSENSUS AMINO ACID SEQUENCE

1 50

Consensus DRI CTG TSS NSPHWWKTAT QGEVNVTGVI PLTTTPTKSH FANLKGTRTR

Aus- Sydney/ 200/ 2002 - --------- m--o--aaoo oooooo L R R TR K- -

NI | D- Sendai / HL754/ 2001 - --------- —ccocommon mmmmmoo o Ae mmmmme e eeeeao K- -
Aus- Vi ctorial/ 504/ 2000 ---------- ---------- oo R R K- -
NI | D- Shi zuokal/ 480/ 2000 - --------n cmommmmian oo A mmmmmmeeee eeeeaas K- -
Sichuan/ 379/ 99 - -- - oo oo oo A mmmmmmmeee oo K- -

Hong Kong/ 1470/ 2002 ---------- -ccmmmmn oo A mmmmmmmeee aeeaas K- -
Chil e/ 3162/ 2002 =--=--mm-n —mmmeme oo A mmmme e K- -

NI | D- Shi zuoka/ 15/ 2001 - --------- -=--comman coiooo A mmmmmmmeee e K- -
Fujian/ 141/ 2001 ---------- =c---cmmon —oeeo - A mmmmm e e K- -
Yamanashi / 166/ 98 - - - - - - o e e oo K- -

NI I D-Yunnan/ 8/ 2002 - --------- =-ccmmmm s oo A2
Yunnan/ 9/ 2002 - - - - --mmm s e oo oo oo Y ceeeeeao

Yunnan/ 163/ 2002 --- - e e e e (2
MOSCOW 16/ 2002 === - - - - e e e e e e e e eeeee o e "2

NI | D- Ast rakhan/ 10/ 2002 - --------- —ommmmmme cme oo ("2
Fujian/407/2001 ---------- --mommime oeeeooe oo Y o-mmmmmme--

N ID-U an Ude/ 4/ 2002 === - - o oo e i e i i it e e emiie aemeiaos (2
RUSSi @/ 4/ 2002 - - - - - - - e e e e e e e eiemee e e emeaoo - 2

NI I D-Yunnan/ 406/ 2001 - ------mm e s e e et e e e o e "2
Shanghai / 361/ 2002 ---------- —ccoomi aeeeieoaa oo S

Harbi N/ 7/ 94 - - - o e e oo e et e eieoe oo K- -

Consensus GKLCPDCLNC TDLDVALGRP MCVGTTPSAK AS| LHEVRPV TSGCFPI MHD

Aus- Sydney/ 200/ 2002 ----- T---n mmmmee-- G --cclmmee s e

NI | D- Sendai / HL754/ 2001 ----- T---- —-eeme - S U
Aus- Vi ctoria/ 504/ 2000 ----- R R e G L
NI | D- Shi zuoka/ 480/ 2000 ----- | e Koo mmmmceeean
Si chuan/ 379/99 ----- | EEEEIEIE e [ Kem mmmmmeeaas

Hong Kong/ 1470/ 2002 ----- | CE T B
Chil e/ 3162/ 2002 ~----- T-F-- —ommmeee - U

NI | D- Shi zuoka/ 15/ 2001 ----- T-F-- -oeeeeo - B
Fuj i an/ 141/ 2001 ----- T-mmm e B
Yamanashi / 166/ 98 ----- I B

N I D-Yunnan/ 8/ 2002 === - - - c o e e e e e e e moe mmmmeee eemeeo-o-
Yunnan/ 9/ 2002 - - - m o m e e e e e e e e e eee e mmmememe ememeeeao-

Yunnan/ 163/ 2002 - - - - - - - o oo o e it e eeeeoo oo
MOSCOW 16/ 2002 === s oo o oo e e e et e meeeo eeem---

NI | D- Ast rakhan/ 10/ 2002 - - - - - oo oo oo oo et e oo e e emeeeee eeeeaooo-
Fujian/ 407/2001 -Ne----=== =o-mmommoe meeeeeeee e oo

NI D-U an Ude/ 4/ 2002 ---------- -------- | o e e e e e e e e eeeeee eeeeeeaaa-
Russi a/ 4/ 2002 ---------n comaoo-- | s e e e e e iiee eieeaaoo-

NI D-Yunnan/ 406/ 2001 - - - - - cm om0 oo e b e oo e e emeeeeo eeeeaoooo-
Shanghai / 361/ 2002 === == - c o m s e oo oo
Harbin/7/94 ----- Nemmm mmmmmeie e oo L 2

101 150

Consensus RTKI RQLPNL LRGYENI RLS TQN\VI DAEKA PGGPYRLGTS GSCPNATSKS

Aus- Sydney/ 200/ 2002 - --------- ----- Ko-ee A---Ne-om —mo-- Komme mmmmeeeaa s

NI | D- Sendai / HL754/ 2001 - --------- ----- Kemoe Ao Nmom mome- Kemmm mmmmeeeeo
Aus-Victorial/504/2000 ---------- ----- K- oo N T
NI | D- Shi zuoka/ 480/ 2000 ---------- ----- Kemom mmem- U
Si chuan/379/99 ---------- ----- Kemom mmmm- NEcmm mmmmmmmeee emeeeeeeas

Hong Kong/ 1470/ 2002 ---------- ----- Kemme mem- N -B- mmmmmmmmee mmmmeeaao
Chil el 3162/ 2002 ---------- ----- Ko e et e

NI | D- Shi zuoka/ 15/ 2001 ---------- ----- Ko e e e
Fujian/ 141/ 2001 --------=n -=--- Koo mmmmmm e e i
Yamanashi/ 166/ 98 ---------- ----- O . R-

NI I D-Yunnan/ 8/ 2002 - --------n mmmmmmaian oo G- mmmmmmmmee mmeae To---
Yunnan/ 9/ 2002 -------mmm memeee e oo G- mmmmmmmmee mmmmeeaoo

Yunnan/ 163/ 2002 --------mm mmmmm e eae ae oo G- mmmmmmmmee mmmeeeeo -
MOSCOW 16/ 2002 - - - - - m o s o oo e e e e e e e eeemee eemeeo-o

NI | D- Ast rakhan/ 10/ 2002 - - - - - oo m oo oo et e e e o e e e mieeeo eeeaaoooo-
Fujian/ 407/ 2001 -------=== =cccccooon cooiiiiia aeiaiii oo

NI D-Uan Ude/ 4/ 2002 - - - - cm oo e oo e e et e e e e o e e e eieee meemeeoo o
RUSSi @l 4/ 2002 === cm s e e e e e eee e emmeeo meceoeoon

NI I D-Yunnan/ 406/ 2001 - - - - - - - o m o oo i oo e oo o e e e eieai oeaoaaooo-
Shanghai / 361/ 2002 ---------- =-------- —-ooo-- Lo e
Harbin/ 7/94 - -----coae cmmae oo oo Necmm mmmmmmmiee emeeea- R-



151 200

Consensus GFFATMAWAV PK- DNNKNAT NPLTVEVPYl CTEGEDQ TV WGFHSDNKTQ

Aus- Sydney/ 200/ 2002 - --------- “R-D-Tes cneonnes H -ANE------ ----ooa- I -

NI | D- Sendai / HL754/ 2001  ---------- -R-D-T-- -------- H -ANE----ce oo p
Aus- Vi ct ori a/ 504/ 2000 - --------- B S
NI | D- Shi zuoka/ 480/ 2000 ---------- o H --KE---ccn cemmaaeas
Si chuan/ 379/99 ---------- o H --KE--cmme mmmmeeeee -

Hong Kong/ 1470/2002 ---------- “RE--T-- ----l---H --KE------ -ccceeem--
Chil e/ 3162/2002 ---------- - RQ--T-- ---mem-- H o c-KE---ooe mmmeeeee -

NI | D- Shi zuoka/ 15/ 2001 - --------- B H --KE---ccn cemmeaaas
Fujian/ 141/ 2001 =---------- “RE---T-- -------- H --KE----cn ccecaa-- A
Yananashi / 166/ 98 ---------- o . H --KE---cc- cceeacaaa-

NI I D- Yunnan/ 8/ 2002 ---------- T Q- Vomemmmmeee e e | -
Yunnan/ 9/ 2002 ---------- e Q- L 2 | -

Yunnan/ 163/ 2002 ---------- PR Q- Vomemmmeee e oo D --
Mbscow 16/ 2002 ---------- T Vommmmmmeeee e D--

NI | D- Ast r akhan/ 10/ 2002 ---------- T LY/ D- x-
Fuj i an/ 407/2001 ---------- e mmmm e meeoe- T

NI | D-U an Ude/ 4/ 2002 ---------- e s LY 2 | -
Russi a/ 4/ 2002 ---------- B Vommmmmmmmee e | -

NI | D- Yunnan/ 406/ 2001 ---------- - Y 2 | -
Shanghai / 361/ 2002 - --------- e e et e oo D--
Harbin/7/94 ---------- -R-D-T-- --------- V ocemmmmemee e A-

201 250

Consensus MKNLYGDSNP QKFTSSANGV TTHYVSQ GG FPDQTEDGGL PQSGRI WDY

Aus- Sydney/ 200/ 2002 ---------- --------- [ e

NI | D- Sendai / HL754/ 2001 - --------- -----o--- R
Aus- Vi ctorial/ 504/ 2000 ---------- --------- I R = I E L
NI | D- Shi zuoka/ 480/ 2000 - --------- --------- | mmemmmem- B
Si chuan/ 379/ 99 -----mmmn cmmeao | e e e e e eeee eeeeaoa-

Hong Kong/ 1470/ 2002 ---------- --------- | m e et oo
Chile/3162/2002 ---------- ---m---- | e e e e e e e eeee eeeeeeeaa-

NI | D- Shi zuoka/ 15/ 2001 - --------- ---nnn-- S
Fujian/141/2001 ---------- --------- T
Yamanashi / 166/ 98 - - - - - - o m oo e e n e e eieen meemeeoo-

NI D Yunnan/ 8/ 2002 - - - - - c o m o e m oo e e e em e e eieee meemeeooo-
Yunnan/ 9/ 2002 - - - - - o - oo oo i e ot e eea—eo eeoaaoo---

Yunnan/ 163/ 2002 - - - - - - - e oo e e e e e emien oo
MOSCOW 16/ 2002 - - - - c oo oo e e e oo e e et e eem e eem -

NI | D- Ast rakhan/ 10/ 2002 - - - - - o mm o m e o oot e e ot e eeeee eemeeoo
Fujian/ 407/ 2001 ---------- - oo oo oo

NI TD U an Ude/ 4/ 2002 - - - - - m oo o oo o oo o f e oot e e e mieeeo eeeeaooos
RUSSi @l 4/ 2002 - - - - oo oo e e e e e e e eeeee eeeeaoooo-

NI I D Yunnan/ 406/ 2001 - - - - - c o e oo e e oo e e e me s e e eeeee ameeoeaoon
Shanghai / 361/ 2002 - - - - === - - s s e oot oo oo
Harbi N/ 7/ 94 - - - i i e oo

251 300

Consensus MQKPCGKTGT | VYQRGVLLP QKVWCASGRS KVI KGSLPLI GEADCLHEKY

Aus- Sydney/ 200/ 2002 ---------- ------ S

NI | D- Sendai / H1754/ 2001 ---------- ------ | e e e e e e
Aus- Vi ctorial/504/2000 ---------- ------ R R T I
NI | D- Shi zuoka/ 480/ 2000 - --------- ------ U
Si chuan/ 379/ 99 ---------- ------ U

Hong Kong/ 1470/2002 ---------- ------ | mmm e e e e emeeeie e
Chil e/ 3162/ 2002 ---------- ------ | mm e e e e eee e e eeaaa-

NI | D- Shi zuoka/ 15/ 2001 - --------- ------ U
Fujian/141/2001 ---------- ------ R
Yamanashi / 166/ 98 ---------- ------ | o e e e e e e ee eeeeeeo-

NI D-Yunnan/ 8/ 2002 - - - - - cm o e m o e oot e e meee e mmemeee meemeeooa-
Yunnan/ 9/ 2002 - - - s e e e e e e e e e eee e eeeeee eemeeoo-

Yunnan/ 163/ 2002 - - - - - - e e e oo e e it e eeeeeo emeeoaaoo-
MOSCOW 16/ 2002 === c s s oo e oo e e oo iit e meeeo eeem-o-

NI | D- Ast rakhan/ 10/ 2002 - - - - - oo mc o oo oo e e oo e e emieeeo eeeaaoooo-
Fuj i an/ 407/ 2001 == ---- - - mmmm e eee e e oo

NI ITD-U an Ude/ 4/ 2002 - - - - - - o cm e oo i i it e mememmmen M e meee eceoeoon
RUSSi @/l 4/ 2002 == - - - m o oo e e e e e e e meen e memmemme meemeeoo--

NI | D- Yunnan/ 406/ 2001  -------mmn mmmmmmm e oo V-oKe mmmmmmmmie eemeeeea
Shanghai / 361/ 2002 === === - - - s e oo oo oo

Har bi N/ 7/ Q4 - - o it et oo



Restriction Analysis of Influenza B Isolates

U.S.A.| North |Europe|Asia |Cent/So| Africa, Total
America America | Australia, (%)
New
Zealand
April 2001 - September 2001
B/Victoria/02/87 lineage 29 21 50 (21%)
B/Sichuan/379/99 lineage 9 1 2 57 77 146 (62%)
B/Harbin/07/94 lineage 2 24 14 1 41 (17%)
Total 237
October 2001 - March 2002
B/Victoria/02/87 lineage 4 2 40 46 (11%)
B/Sichuan/379/99 lineage 46 1 16 39 6 2 110 (26%)
B/Harbin/07/94 lineage 16 20 40 2 78 (19%)
B/Hong Kong/330/2001 18 20 38 (9%)
B/Shandong/7/97 lineage 133 1 1 12 147 (35%)
Total 419
April 2002 - September 2002
B/Sichuan/379/99 lineage 3 8 6 17 (4%)
B/Harbin/07/94 lineage 2 14 5 21 (5%)
B/Hong Kong/330/2001 1 14 15 (4%)
B/Shandong/7/97 lineage 103 85 119 27 334 (87%)
Total 387
October 2003 - March 2003
B/Sichuan/379/99 lineage 1 1 (0.5%)
B/Harbin/07/94 lineage 1 6 7 (4%)
B/Hong Kong/330/2001 2 46 48 (26.5%)
B/Shandong/7/97 lineage 57 1 3 59 4 1 125 (69%)
Total 181
T Total| 424 | 6 44 | 486 | 231 33 | 1224 |
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Neuraminidase Inhibition Test of Influenza B viruses (02/05/03)

STRAIN DESIGNATION
REFERENCE ANTIGENS

B/Sichuan/379/99 (Sic-Sic)
B/Brisbane/32/2002 (SH-Sic)
B/Shandong/7/97(SH-SH)
B/Hong Kong/330/02 (HK-HK)

HOODN -

TEST ANTIGENS

5 B/Texas/53/2002 (SH-Sic)
6 B/Philippines/198389/2002 (SH-Sic)
7 BIGuangzhou/332/2002 (HK-HK)

55

FERRET ANTISERA
A C B D
Sich/379/99  Brisb/32/02  SH/7/97 HK/330/01

640 480 20 80
320 1280 40 320
160 160 1280 2560
80 320 640 1280
240 480 120 80
640 480 20 160

80 160 320 640

Date

collected

12/02/99
07/02/02
11/03/97
04/09/01

11/19/02
11/07/02
08/29/02



Evolutionary Relationships Among Influenza B Neuraminidase Genes

#Egg isolate
**Serology antigen
(LR)Low reactor in HI

P42Q, N219K

D392E

L27S, K44E, 146T, S51P
H65R, E70G, M71V, F73L
QS88P, A106T, 1202L, K250E
E378G, P396L

| Ar entlnal22/2002|(_LR)
- Argent 2169050
entina
gentlna/1 5(2002
| Idaho/4/2002(LR)
lowa/3/2002
Phili plnes/198389/2002
~Texas/42/2002(LR)
Canada/45/2002
[~ Canada/190/2002
Callfornla/5/2002
Marglan /1/2002
anada/118/2002
— Guam/345/2002
Japan/843/20
AIaskaI10/2002£LR)
Brazil/1730/200
Texas/53/2002
TexaslS?IZOOZ**éLR)
Hong Kong/
Ar|zona/ 3/200 (SLR
Columblal3677/2 02
India/7569/20
New York/1 /2002
New York/2/2002
| usbBriabane/s2i2002¢
aus risbane
hallandl16334312002(LR)
~ India/77276/200
LOU|S|ana/1/200
Egypt/2267/2002
Lyon/1243/2 001
Hong Kong/692/200
on/chu/23332/2001
on/1252/2001
Brazil/956/2001
Texas/22/2001
Canada/16188/2000
Shlzuoka/1 /200
Lyon/1265/20
Peru/3132/2002(LR
Sichuan/379/99
Shenzhen180412001#
China/118180/20
Shangha|/243/200
Shanghai/361/2002#**
L [ nimrYamanashi/166/98
Brazil/952/2001
Hong Kong/542/2000
Hong Kong/557/2000
Osaka/182/2001
Sichuan/776/2001#
Slchuan/31712001#;zl)_|9
Moscow/1
New York/47/2001

K416R

1248V

T389A

S198N

E148G

T50M, F60V
T436K

California/1/2002
Argentina/132/2001
Argentina/69/2001
Wuhan/2/2001
Yunan/163/2002
Fujian/407/2001#

aughwa/19/202

Harbin/7/94

Yamagata/16/88

Victoria/2/87

145V, K250R
K360R,

Oman/16296/2001
Oman/16299/2001
Taiwan/1 484/200
Malaysia/83077/20

Singapore/222/79

Malagsnal131 300/2002(LR)
Shandong/7/97

Taiwan/217/

Guan zhou/958/2002
Hong| onga(
on 0ng/6/2001

Hong Kong/330/2001#*

Hawaii/10/2001
Hong Kong/28/2001
isconsin/7/2002
Carolina/5/2002
Wisconsin/3/2002
Hawaii/36/2001
Hong Kong/1434/2002#**
Hong Kong/1672/2002#
Hong Kong/111 5/2002#&LR)
Hong Kong/1345/2002
Guangzhou/332/2002(LR)

Scale

10 nucleotides
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Number of Amino Acid Differences from
Consensus* B Neuraminidase Sequence

Isolate Passage | AA diff | Position Different

B/Brisbane/32/2002 E2 0

B/lowa/3/2002 E2 0

B/Brazil/1730/2002 E2 1 248

B/Columbia/3677/2002 E2/E1 1 248

B/Hong Kong/1351/2002 E1 1 248

B/Shanghai/361/2002 E2/E1 5 42,1438, 199, 342, 389

B/Moscow/16/2002 E1 15 42,44, 148, 186, 198, 219,
235,329, 340, 343, 358,
359, 392, 436, 444

B/Hong Kong/1434/2002 E3 26 28, 44, 46, 50, 51, 54, 60, 65,
70, 71, 73, 88, 106, 148, 160,
186, 198, 202, 235, 250, 272,
378, 389, 396, 403, 436

B/Hong Kong/1345/2002 E3 26 28, 44, 46, 50, 51, 54, 60, 65,
70, 71, 73, 88, 106, 148, 160,
186, 198, 202, 235, 250, 272,
378, 389, 396, 403, 436

B/Hong Kong/1672/2002 E3 26 28, 44, 46, 50, 51, 54, 60, 65,
70, 71, 73, 88, 106, 148, 160,
186, 198, 202, 235, 250, 272,
378, 389, 396, 403, 436

B/Hong Kong/1115/2002 E2 26 28, 44, 46, 50, 51, 54, 60, 65,
70, 71, 73, 88, 106, 148, 160,
186, 198, 202, 235, 250, 272,
378, 389, 396, 403, 436

B/Hong Kong/330/2001 E2 29 28, 44, 46, 50, 51, 54, 60, 65,
70,71, 73, 88, 106, 148, 160,
161, 186, 198, 202, 235, 250,
262,272,378, 389, 396, 403,
436, 459

*Consensus sequence was generated from 46 viruses isolated from Jan. 2002-present.
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COVPARI SON OF EGG- GROMN B NEURAM NI DASE GENES TO THE 2002- 2003 AM NO ACI D CONSENSUS SEQUENCE
(Consensus sequence was generated from 46 viruses isolated fromJan. 2002- present)

10 30 50 70 90
Consensus MLPSTI QTLTLFLTSGGVLLSLYVSASLSYLLYSDI LLKFSPTEI TAPTMPL DCANASNVQAVNRSATKGVTLLLPEPEWTYPRLSCPGSTFQKALLI SP
--------- e

B/ Bri sbane/ 32/ 2002
B/ Brazil / 1730/ 2002
B/ Moscow 16/ 2002 QK
B/ | owa/ 3/ 2002
B/ Col unbi a/ 3677/ 2002
B/ Shanghai / 361/ 2002 T
B/ Hong Kong/ 1351/ 2002

B/ Shandong/ 7/ 97 L KVI S H EEM F Q
B/ Hong Kong/ 330/ 2001 L K| TS S F H EM F Q
B/ Hong Kong/ 1434/ 2002 L K1 TS S F H EM F Q
B/ Hong Kong/ 1345/ 2002 L K1 TS S F H EM F Q
B/ Hong Kong/ 1672/ 2002 L K1 TS S F H EM F Q
B/ Hong Kong/ 1115/ 2002 L K1 TS S F H EM F Q
110 130 150 170 190
Consensus HRFGETKGNSAPLI | REPFI ACGPKECKHFAL THYAAQPGGYYNGTRGDRNKLRHLI SVKLGKI PTVENSI FHMAAWSGSACHDGKEWTY! GVDGPDNNA
--------- T T T T T o R S

B/ Bri sbane/ 32/ 2002

B/ Brazi |l / 1730/ 2002

B/ Moscow/ 16/ 2002 E R S

B/ | owa/ 3/ 2002

B/ Col unbi a/ 3677/ 2002
B/ Shanghai / 361/ 2002
B/ Hong Kong/ 1351/ 2002
B/ Shandong/ 7/ 97

B/ Hong Kong/ 330/ 2001
B/ Hong Kong/ 1434/ 2002
B/ Hong Kong/ 1345/ 2002
B/ Hong Kong/ 1672/ 2002
B/ Hong Kong/ 1115/ 2002

>>>>>>
mmmmmm m
zzzzzZz
U XVIOVXIUVIADO
nnnunnon n

210 230 250 270 290
Consensus LLKI KYGEAYTDTYHSYANNI LRTQESACNCI GGNCYLM TDGSASG SECRFLKI REGRI | KEI FPTGRVKHTEECTCGFASNKTI ECACRDNSYTAKR

B/ Bri sbane/ 32/ 2002
B/ Brazi |l / 1730/ 2002 \%
B/ Moscow 16/ 2002 K D
B/ | owa/ 3/ 2002
B/ Col unbi a/ 3677/ 2002 \%
B/ Shanghai / 361/ 2002
B/ Hong Kong/ 1351/ 2002 \%
B/ Shandong/ 7/ 97
B/ Hong Kong/ 330/ 2001
B/ Hong Kong/ 1434/ 2002
B/ Hong Kong/ 1345/ 2002
B/ Hong Kong/ 1672/ 2002
B/ Hong Kong/ 1115/ 2002

lvavEvivivawv
AAXXXXXT
mmmmmm
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310 330 350 370 390
Consensus PFVKLNVETDTAEI RLMCTETYLDTPRPDDGS| TGPCESNGDKGSGG KGGFVHQRVASKI GRWYSRTMSKTKRMGMGL YVKYDGDPWADSDAL AL SGVM

B/ Bri sbane/ 32/ 2002

B/ Brazil / 1730/ 2002
B/ Moscow 16/ 2002 N D R E T E

B/ | owa/ 3/ 2002

B/ Col unmbi a/ 3677/ 2002

B/ Shanghai / 361/ 2002 N |
B/ Hong Kong/ 1351/ 2002
B/ Shandong/ 7/ 97 N R E T P
B/ Hong Kong/ 330/ 2001 E T P
B/ Hong Kong/ 1434/ 2002 E T P
B/ Hong Kong/ 1345/ 2002 E T P
B/ Hong Kong/ 1672/ 2002 E T P
B/ Hong Kong/ 1115/ 2002 E T P
410 430 450
Consensus VSMEEPGWYSFGFEI KDKKCDVPCl G EMVHDGGKETWHSAATAI YCLMGSGQLLWDTVTGVDIVAL
--------- T T T T T T S L

B/ Bri sbane/ 32/ 2002

B/ Brazi |l / 1730/ 2002

B/ Moscow/ 16/ 2002 T T

B/ | owa/ 3/ 2002

B/ Col unbi a/ 3677/ 2002
B/ Shanghai / 361/ 2002
B/ Hong Kong/ 1351/ 2002
B/ Shandong/ 7/ 97

B/ Hong Kong/ 330/ 2001
B/ Hong Kong/ 1434/ 2002
B/ Hong Kong/ 1345/ 2002
B/ Hong Kong/ 1672/ 2002
B/ Hong Kong/ 1115/ 2002

44— -4x
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Hemagglutination Inhibition Antibody Responses to the B- Component
of the 2002-2003 Influenza Vaccine

ADULT POPULATIONS

% with HI titer > 40
- - 0
Population N Antigen Rl/s°e é’n’/ﬁ Eﬂlﬁt VaPcrc‘:eine Vz—laacocle\e
USA'
24 | B/Shandong/07/97 50 15 64 29 83
24 | B/Hong Kong/330/2001 58 15 76 33 88
24 | B/lHong Kong/1434/2002* 58 10 44 21 71
24 | B/Brisbane/32/2002 50 19 87 38 88
24 | B/Shanghai/361/2002** 29 19 42 33 54
24 | B/Texas/57/2002 54 16 85 33 88
Australia’
24 | B/Shandong/07/97 50 8 24 4 38
24 | B/Hong Kong/330/2001 46 8 27 13 38
24 | B/lHong Kong/1434/2002 54 7 20 4 33
24 | B/Brisbane/32/2002 54 9 31 13 46
24 | B/Shanghai/361/2002** 83 10 104 17 88
24 | B/Texas/57/2002 50 9 33 13 50
Japan®
14 | B/Shandong/07/97* 7 13 20 14 36
14 | B/[Hong Kong/330/2001 21 19 33 29 57
14 | B/[Hong Kong/1434/2002 14 12 20 14 36
14 | B/Brisbane/32/2002 29 17 31 21 50
14 | B/Shanghai/361/2002** 14 17 26 29 50
. 14 | B/Texas/57/2002 21 18 34 29 57
UK
24 | B/Shandong/07/97* 100 6 174 0 100
24 | B/Hong Kong/330/2001 100 8 261 13 100
24 | B/Hong Kong/1434/2002 100 6 143 0 96
24 | B/Brisbane/32/2002 100 9 320 8 100
24 | B/Shanghai/361/2002** 79 7 53 4 67
24 | B/Texas/57/2002 100 8 261 8 100
Preliminary Dafa™ 01/28/2003
*¥§§Sero Wi E%kﬁ}n j/prggg lsggb%// CE;IQ%Q&%QE%E?QF{;Q{%%A, B%Thl Sé" 20 %(’e ﬁ]o,\ﬁ)] Iolyons we|r3e occPoTedS\évghQ&%] |2802h20003 tfrivalent influenza vaccine
%.on grlglr\}vere klndly prowd d gyom%/n Horéps(on, theCOKObe,(\)AI{OTI% oe?wl?e/r /elt()oumé IA%'stc? |dCI H hoengo OLﬂg{IOﬂS/WGI'e \I/oec ?nnaoeogwnh the 2002 trivalent influenza
%.OCS%IPC? v%gpé?(||ﬂglgl E)rowdeeodcgf Ifo.\/T%CI](rc]}CT](;‘q gé%o%,/?/aﬁg'\(‘izo)ﬂlggor | egvv %%[%?Ogllg/m/ (Hrl %hékpogU%né%'? Dvue(?g /\/3gg</:(|?n edhelmc%%gl%glz 2003 frivalent influenza
vgc%pgﬁgpérolﬂlnlg rovi eocg oE)ﬁ\G%%%OWgéd ?\I7I %%Hﬂ\le%lfgkgskﬁr vk/ CT%Ied%mS g?é%ZvHv Q/lolkceclr?gfdeg/v'jlorq hKeOE 23%%/0 SOT]r |Iée|ef']]?rlp] gegrlwgclnn\l/o e containin
?5 Sg each of A/PcYn%mo/ 200 7/y 99(H3N2)-like, A/New Caledonia/20/9 9(Hl Nl epcmd B/Shon dong/07/97-like hemagglutinin %ﬂq 9



Hemagglutination Inhibition Antibody Responses to the B- Component
of the 2002-2003 Influenza Vaccine

ELDERLY POPULATIONS

% with HI titer > 40
- - 5
Population N Antigen Rl/so.e glgﬁ' Eﬂﬂslt Va%'gne VgCOCSIF‘Ie
USA'
24 | B/Shandong/07/97 54 17 50 21 75
24 | B/Hong Kong/330/2001 54 16 57 21 75
24 | B/Hong Kong/1434/2002* 54 11 33 8 54
24 | B/Brisbane/32/2002 54 21 62 38 83
24 | B/Shanghai/361/2002** 25 24 49 42 63
24 | B/Texas/57/2002 54 19 60 33 83
Australia?
24 | B/Shandong/07/97 25 7 15 8 25
24 | B/Hong Kong/330/2001 21 8 15 8 25
24 | B/Hong Kong/1434/2002 13 7 12 8 17
24 | B/Brisbane/32/2002 26 9 19 9 38
24 | B/Shanghai/361/2002** 48 11 34 13 54
24 | B/Texas/57/2002 26 9 18 9 29
Japan®
26 | B/Shandong/07/97* 46 12 32 15 42
26 | B/[Hong Kong/330/2001 58 15 46 23 65
26 | B/[Hong Kong/1434/2002 38 11 28 15 35
26 | B/Brisbane/32/2002 54 14 43 23 58
26 | B/Shanghai/361/2002** 15 12 17 13 27
UK 26 | B/Texas/57/2002 46 13 41 15 58
24 | B/Shandong/07/97* 88 11 142 8 96
24 | B/Hong Kong/330/2001 83 12 165 17 96
24 | B/Hong Kong/1434/2002 83 9 102 8 96
24 | B/Brisbane/32/2002 88 15 204 25 100
24 | B/Shanghai/361/2002** 42 10 34 13 57
24 | B/Texas/57/2002 83 11 146 8 96

Preliminary Dafa 01/28/2003

*¥§§5 o C?‘mﬁgg?/ §002 is 0 B/Sichuan/379/99-like virus, .
ero were kindly prow ded by Dr. R Wski, FDA, Befgesdo, MD. The popljlq ions were vaccinated with the

vandow. 2002-20003 Trlvqlenfmfluenzo vaccine
containing 152 g each of A/Pa nomo/2007/99 H3N2)-lik ike h

e oTeogwnh The 2002 trivalent influenza

ola
e d -like, an 1

2. Sera were kindly rowded by Alan Hampson, W Col(ob,oroﬁn Center, Melbourne, Australia, The populd ions wer evo cn
vacgcine con’romlnlg g each of A/Panama/2007/9 (H3N2g—l|l<e,A New Caledonia/20/99 (HTN1)-like, and B/Sichuan/379/99 k emogg
3. Sera were kindly Harov ded by Dr. Takato Od|%0r|, WHO Collaboratfing Center, Tokyo, Japan. The populations were vaccin ated with 1 2002 2003 frivalent influenza
vaccine containing each of A/Panama/2 O7é99H3N2])—I|ke, A/New Caledonia/20/99 H]N1)—I|ke,,ond B/Hong Kon 330/2001 like hem%:: glutinin
. Sera were klndly prowded by Dr. John Wood, NI S%, Hertford h|r UK. T Ioopu ohon were vaccinated with The 2002-2000 3 tfrivalent influenza vogaime containing
15:-g’each of A/Panama/2007/99 (H3N2)-like, A/New Caledonia/20/9 (HlN ke, and B/Shangdong/07/97-like hemagglutinin



Appendix




Countries of Origin of Isolates Received by CDC

Month of Collection Date

July, 2002

August, 2002

September, 2002

B’s HIN1's HIN2's

Argentina Chile
Australia
Brazil

Chile

Egypt

Hong Kong
Panama

Peru

Taiwan
Thailand
United States
Uruguay

Argentina Chile Peru
Brazil Guatemala

Chile Peru

Egypt Philippines*
Guatemala

Hong Kong

Thailand

Brazil Chile
Chile Peru
China Mexico
Hong Kong

Thailand

United States

63

H3's

Australia
Brazil

China

Hong Kong
New Zealand
Philippines
Taiwan
Thailand
United States

Brazil
Canada
China
Hong Kong
India
Taiwan
Thailand

Brazil
Canada

Egypt
Thailand



Month of Collection Date

October, 2002

November, 2002

December, 2002

January, 2003

* Neuraminidase subtype unknown

B’s Hl1's

Brazil China

Chile United States
China Mexico

India

Philippines

Thailand

United States

China

Guam

Japan
Madagascar
Philippines
Portugal
Taiwan
United States

Senegal
United States

China

Japan

Mexico
Philippines
Taiwan

United Kingdom
United States

United States

United States United States

64

HIN2's

United States

Canada

Canada

United States

United States

H3's

Canada
Egypt

Guam

Korea
Senegal
Taiwan
Thailand
United States

China

Egypt

Japan

Korea
Philippines
Taiwan
United States

China

France

Japan

Korea

Taiwan

Turkey

United Kingdom
United States

United Kingdom

02/06/2003
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