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GISRS

Global influenza virologic surveillance has been conducted
through WHO's Global Influenza Surveillance and Response
System (GISRS) for 62 years

Formerly known as the Global Influenza Surveillance Network
(GISN), the new name came into effect following the adoption
of the Pandemic Influenza Preparedness (PIP) Framework in
May 2011

» WHO GISRS monitors the evolution of influenza viruses and
provides recommendations in areas including laboratory
diagnostics, vaccines, antiviral susceptibility and risk
assessment

» WHO GISRS also serves as a global alert mechanism for the
emergence of influenza viruses with pandemic potential




GISRS: http://lwww.who.int/influenzal/en/
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13 H5N1 Reference Labs (inclusive of 6 CCs)

4 Essential Regulatory Labs (Australia, Japan, UK, USA) _



http://www.who.int/influenza/en/
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Advice on NIC Web-page Regarding Shipments to WHO CC

(Ideally specimens collected within 1-2months of the date of shipping)
Fig. 1 Selection of specimens for virus isolation and shipment of viruses to WHO

CDC-IRR CCs by NICs
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cirgumstances are unusual

http://www.who.int/influenza/gisrs_laboratory/national_influenza_centres/20101206
_specimens_selected_for_virus_isolation_and_shipment.pdf _

‘ . "“Untyped A's by PCR should be sent to a WHO CC i




The WHO CC in London is well served by International Flights, many direct,
to Heathrow (as well as airports at Gatwick, Luton, Stansted, London City)

During the 2009-2010 pandemic, and 2010-2011
Received ~ 3500 viruses/clinical samples each year from 55 countries
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Seasonal Influenza Specimen Receipt and Analysis at WHO CC

Receipt (from GISRS labs) and analysis undertaken under BSL2 conditions

Virus isolate (not rtRTPCR
positive with a high Ct value)

Clinical Sample

Negative results reported to
lab sharing specimens

|

Turn Virus propagation: Virus isolation & propagation
around . . No further
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o %E | interpreted : compiled and assessed for vaccine
g S v PURPRtTLLL ‘ recommendation and development
=5 5_3 Sequencing M _* purposes (with other CCs): WHO
o 5 HA/NA/M Sequencing
o Full genome

* A significant number of recent H3N2 isolates quantified by MUNANA-based neuraminidase activity
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Reports prepared include antigenic, genetic and drug susceptibility data

NICs
each batch
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The Bulk of Influenza Vaccine Production (~95%) is still
Dependent on Propagation in Chicken Eggs

ALLANTOIS _ AMNION  ALLANTOIS AMNION AMNIOTIC INOCULATION
Commonly the first route on
inoculation in adapting influenza
viruses to propagate in eggs —
notably for A(H3N2) and type B
viruses

ALLANTOIC INOCULATION
Following amniotic isolation
viruses are propagated to high
titre (and volume) in the allantoic
cavity —as used in large-scale
vaccine virus production

ALBUMEN ~ YOLK SAC

15 DAYS

For Influenza Isolation/Propagation, and development of

potential vaccine candidates, 10-15 day Embryonated Chicken
Eggs are Commonly Used _




Generation of High Growth Reassortants (HGRs) in Eggs for
Vaccine Production

% The egg is inoculated with a
standard ‘attenuated’ virus
(green) and the epidemic virus
(grey) of interest.

% Both viruses replicate and their
gene segments become mixed
producing hybrid viruses
known as reassortants.

Attenuated Donor New Virulent
+» Reassortants with the HA and Master Strain g'bgenc\lanant
NA of the epidemic virus, but L
other genes from the attenuated Attenurted Vaccine Strain Co
; of Virulent straio with Virdence B
virus are agsesged for thfe Chuncheistios f Mosuied (O
correct antigenic properties and Sian
growth potential for vaccine
production.

For type A influenza: commonly A/Puerto Rico/8/34 (H1N1)

_ For type B influenza: commonly B/Lee/40




Vaccine production Time Lines for TIV (Northern Hemisphere)

Collection dates
1st Sep — 315t Jan

Feb VCM (NH)

Collection dates
1st Feb — 31t Aug

Sep VCM (SH)
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Distribute Vaccine
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Countries/Territories sharing Influenza-positive specimens with WHO CC, London:
2013-2014 season
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Just under 3000 specimens received in the 2013-2014 season _




WHO WHO Shared with WHO CC:GISAID Sequences available (calendar year)
African Country Member . WHO NIC . .
R
state Region 2000 200 2m 22012 203 2014 | African Influenza Specimens
Northern
Algeria Y AFRO Algiers L L L L L
Egypt Y EMRO Cairo/Cairo AL AL AL AL L 1
Shared with WHO CCs
Morocco Y EMRO Rabat L L L
South Sudan Y AFRO
Sudan Y EMRO Khartoum H
Y EMRo Tums L L L L L since the Emergence of
Western Sahara
Western
Benin Y AFRO H
Y amo A A A A A(HIN1)pdmOQO9 viruses
Cape Verde Y AFRO
Cote d'lvoire Y AFRO Abidjan A AL L AL AL L
Gambia, The Y AFRO L L
Ghana Y  aFro Accra L L L L AL L (based on sequences
Guinea Y AFRO
Guinea-Bissau Y AFRO
Liberia Y AFRO . .
Y ARRO available in GISAID)
Mauritania Y AFRO
Niger Y AFRO L via France (Paris)
Nigeria Y AFRO Ibadan A A A A A
Saint Helena
Senegal Y AFRO Dakar L L L AL AL L
Sierra Leone Y AFRO
Togo Y AFRO L via Ghana
Central
Angola Y AFRO
Cameroon Y AFRO Yaoundé L L L L AL L
Central African Republic Y AFRO Bangui
Chad Y AFRO
Congo, Republic Y AFRO Brazzaville i i 1
o Republic Y AmRO Location of WHO Regional Offices
Equatorial Guinea Y AFRO
Gabon Y AFRO
Sao Tomé & Principe Y AFRO
Eastern
Burundi Y AFRO
Comoros Y AFRO
Djibouti Y EMRO A
Eritrea Y AFRO .
Ethiopia Y AFRO A A A A A A
Y ARo  ww | A ma A A A A Proceed to discuss
Madagascar Y AFRO Antananarivo L L L L L L . . . .
Malawi Y Ao individual influenza A
Mauritius Y AFRO Candos L L L via Senegal
Mozambique Y AFRO
Réunion L L via France (Lyon) S u b typ eS an d B
Rwanda Y AFRO A . . .
Seychell Y AFRO A
Sevcholles Y Ao lineages in relation to
T i Y AFRO D sal A A A A A
Sganda v oamo " e | A A A the September 2014
Zambia Y AFRO L L L L . . .
Zimbabwe Y AFRO
Zimbabwe Vaccine Consideration
Bot: Y AFRO H
Losotho Y AFRO Meetin g
Namibia Y AFRO
South Africa Y AFRO RS M, L A M, L AL L A M, L L
Sandringham
Swaziland Y AFRO
TOTALS 57 | 53 | 476 [17 (16:12/4)/2] 18 (14/4) | 17 (14/3) | 17 (14/3) | 18 (16/2) | 18 (16/2) | 11 (11/0)

A Atlanta WHO CC (CDC)
M Melbourne WHO CC (VIDRL)
L London WHO CC (NIMR) AFRICAN SOCIETY FOR LABORATORY MEDICINE




Evolution of A(HIN1)pdmO9 viruses:2009-2012
WHO CC London VCM Report for February 2012
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Divergent Evolution of A(HIN1)pdmOQ9 viruses in Africa (1)

A/Ghana/DARI-13/224/2013 Nov
A/Dakar/05/2013 Oct
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Divergent Evolution of A(HIN1)pdmOQ9 viruses in Africa (2)
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A(H1IN1)pdmO9 Phylogenetic Analyses — September 2014 VCM

Vaccine virus Tl
Reference viruses th Afric:

IA/South Africa/4042/2014 May)
A/Belgium/14S0350/2014 Mar
A/Hyogo/3030/2014 Mar

CO”eCt|On date A/Belgium/14G0500/2014 Apr

HA

A/La Reunion/2058/2014 Apr
Mar 2014 NAdHaule ggm;gnd\%fw%/zmd Mar
orway/667/2014 Feb
Apr 2014 A/Albania/4853/2014 Feb
A/Albania/5073/2014 Feb
May 2014 AWakayama/153/2013 Nov

Allceland/76/2014 Apr
A/Mogilev/1428/2014 Apr
A/lIV-Moscow/138/2014 Mar
A/Austria/789192/2014 Apr
A/Albania/4937/2014 Feb
_l: A/Extremadura/1756/2014 Mar
A/Haute Normandie/1058/2014 Mar
— | A/South Africa/3626/2013 J

un
AJIIV-Moscow/207/2014 Apr
A/Hungary/366/2014 Jan
A/Norway/778/2014 Feb

A/Mogilev/1570/2014 Apr
A/Sibiu/162492/2014 Mar
vizzl ATrencin/207/2014 Apr
A/Lisboa/130/2014 Mar
AfFinland/422/2014 Mar
A/Belgrade/1329/2014 Feb
A/Pays de Loire/1086/2014 Mar

HAZ2 numbering

African viruses
(20) are boxed

A/Norway/1916/2014 May
A/Bretagne/1498/2014 Apr
AfHungary/399/2014 Jan
A/Norway/686/2014 Feb
T147m| AlLithuania/5569/2014 Feb
A/Kragujevac/2377/2014 Mar

A(H1N1)pdmo09

6C
17,2.1%

S183P
|
D222G -_|

7 1,01%

—

AfHungary/410/2014 Feb
A/Hungary/400/2014 Feb
A/Hungary/406/2014 Feb
K163Q, A/Hungary/418/2014 Feb
A256T AJSt Petersburg/48/2014 Apr
— A/Belgrade/1072/2014 Feb
segp| [- A/Kazakhstan/3668/2014 Mar
~ A/Albania/5023/2014 Feb
:d A/Albania/5022/2014 Feb
AJAlbania/4978/2014 Feb
H AllLorraine/1248/2014 Mar
Allceland/48/2014 cs Mar

AlTomsk/18/2014 Apr
K283E, —{ I A/Krasnoyarsk/2/2014 Apr
E172K AJAstrakhan/2/2014 Mar
A/K] 6/2014 Apr
| A/Dakar/03/2014 Feb |
A/Dakar/06/2014 Feb
EB6D —] A/Dakar/05/2014 Feb

| A/Dakar/07/2014 Feb |

A/Dakar/02/2014 Jan
A/Dakar/08/2014 Mar

785, 97.8%

A141T__|

/A/Dakar/04/2014 Feb 6C

(n = 803)

HA Genetic Groups s12

V234

\A/Ghana/DARI-0095/2014 Apr |
A/Armenia/461/2013 Mar

R b [ AJ/Hong Kong/5659/2012 May BA
— AJ/St Petersburg/27/2011 Feb
Since February 1st ., bura/2 71002011 M
20 14 A/Astrakhan/1/2011 Fi
A/Chrit 16/2010 Jul
P83S AJLviv/N6/2009 Oct
1321V A/Hong Kong/ /2011 Mar

NB?BWGMOOQ Jul

L321, DBBE, S128T. R259K,
S263A, E47K, 1133V, V193A
A/Brest/1161/2014 Mar
AlCalifornia/7/2009 Apr

[~ | A/Dakar/20/2012 Dec
————— A/Ghana/DILI-0007/2013 Jan

0.002

http://www.nimr.mrc.ac.uk/documents/about/NIMR-VCM-report-Sep-14-web.pdf

Vaccine virus
Reference viruses

Collection date
Mar 2014
Apr 2014
May 2014

N386K
(-CHO)

6B

K262R

{ AlFinland/422/2014 Mar

AlLithuania/5569/2014 Feb
A/Norway/1916/2014 May
[— A/Hungary/399/2014 Jan

[— A/Bretagne/1498/2014 Apr

= A/Lisboa/130/2014 Mar
[ A/Pays de Loire/1086/2014 Mar
[ A/Trencin/207/2014 Apr
= AJ/Kragujevac/2377/2014 Mar
A/Belgrade/1329/2014 Feb
A/Hungary/410/2014 Feb
A/Hungary/418/2014 Feb
A/Hungary/406/2014 Feb
AJSt Petersburg/48/2014 Apr
A/Hungary/400/2014 Feb
A/Belgrade/1072/2014 Feb
A/Hungary/366/2014 Jan
A/Mogilev/1570/2014 Apr
A/lIV-Moscow/207/2014 Apr
A/Norway/778/2014 Feb

1149V,
S339A

V264l, V67|
N270K

A/South Africa/4042/2014 May
= A/Norway/667/2014 Feb
[ | A/lLa Reunion/2058/2014 Apr
N386K |— A/Hyogo/3030/2014 Mar
(-CHO) | A/Belgium/14G0500/2014 Apr
Al ia/5073/2014 Feb

L40l 1 A/AIbanial4853/2014 Feb

S82P

ABBV

N397K
134V,

e

= A/Haute Normandie/1098/2014 Mar
e A/Belgium/14S0350/2014 Mar

—— A/Wakayama/153/2013 Nov

A/Mogilev/1428/2014 Apr

A/IV-Moscow/138/2014 Mar

Allceland/76/2014 Apr

A/Albania/4937/2014 Feb

A/Khabarovsk/6/2014 Apr

A/Austria/789192/2014 Apr

A/Sibiu/162492/2014 Mar

A/Extremadura/1756/2014 Mar

A/Haute Normandie/1058/2014 Mar

— [A/South Africa/3626/2013 Jun

A/Astrakhan/2/2014 Mar
AJ/Krasnoyarsk/2/2014 Apr
AlTomsk/18/2014 Apr
A/Kazakhstan/3668/2014 Mar
A/Albania/5022/2014 Feb
AJ/Albania/5023/2014 Feb

S339P

— V448|

K150N,

K260R
S52N _T48P
(-CHQ

1106V,
N200S

N44S
(+CHO)

V241l,

AJAlbania/4978/2014 Feb
AlLorraine/1248/2014 Mar
L401 ; [A/Dakar/03/2014 Feb |
. A/Dakar/06/2014 Feb
|A/Dakar/05/2014 Feb |
[A/Dakar/07/2014 Feb
|A/Dakar/02/2014 Jan
[A/Dakar/08/2014 Mar
A/DakarJIM/ZOM Feb | 6

A/Ghana/DARI-0095/2014 Apr
A/Armenia/461/2013 Mar

1467V V106!
N248D

AJ/Lviv/N6/2009 Oct
AH

F74V, N385T, N386K

A/Bayern/69/2009 Jul
A/Brest/1161/2014 Mar
A/California/7/2009 Apr

0.002

Allceland/48/2014 Mar

AJSt Petersburg/100/2011 Mar
AIAsh‘akhanHIZOEH Feb Kong/565012012 M
long Kon, ay
A/St Petersburg/27/2011 Feb 6A

A/Christchurch/16/2010 Jul

long Kong/3934/2011 Mar
A/Dakar/20/2012 Dec

| A/Ghana/DILI-0007/2013 Jan |

NA

6B

6C viruses
seen in West
Africa only
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Antigenic analyses (HI/TRBC) of influenza A(H1IN1)pdmOQ9 viruses

Haemagglutination inhibition titre'
Post infection ferret antisera

Viruses Collection Passage AlCal A/Bayern AlLviv AiChch A/HK AlAstrak AlSt. P AlSt. P AHK A/Sth Afr X-243
date History 7/09 69/09 N6/09 16/10 3934111 111 2711 100/11 5659/12 3626/13
F30/11 F11111 F14/13 F30/10 F2111 F22/13 F23/11 F24/11 F30/12 F3/14 ’:258?13

Genetic group 4 3 5 6 7 6A 6B 6B
REFERENCE VIRUSES
AlCalifornia/7/2009 2009-04-09 EP1/E2 1280 1280 1280 | 320 320 320 640 1280 320 640 320
A/Bayern/69/2009 2009-07-01 MDCKS/MDCK2 320 640 640 80 80 80 160 160 80 160 40 G155E
A/LvivING/2009 2009-10-27 MDCK4/S1/MDCK3 640 1280 2560 160 80 160 320 160 320 160 80 |G155E>G, D222G
A/Christchurch/16/2010 4 2010-07-12 E1/E3 1280 2560 2560 2560 2560 2560 5120 2560 2560 2560
A/Hong Kong/3934/2011 3 2011-03-29 MDCK2/MDCK3 640 320 640 640 1280 1280 2560 1280 1280 1280
A/Astrakhan/1/2011 5 2011-02-28 MDCK4/MDCK1 2560 1280 1280 1280 2560 2560 5120 5120 2560 2560
A/St. Petersburg/27/2011 6 2011-02-14 E1/E3 1280 1280 1280 1280 1280 2560 5120 2560 2560 1280
AJ/St. Petersburg/100/2011 7 2011-03-14 E1/E3 1280 1280 1280 1280 1280 2560 2560 2560 1280 2560
A/Hong Kong/5659/2012 6A 2012-05-21 MDCK4/MDCK2 640 320 640 640 1280 2560 2560 5120 1280 1280
AlSouth Africa/3626/2013 6B 2013-06-06 E1/E2 1280 1280 1280 640 1280 1280 1280 5120 1280 2560
X-243 (A/South Africa/3626/2013) 6B EX/E1 2560 1280 2560 2560 5120 5120 5120 5120 5120 2560 E:
TEST VIRUSES
A/Estonia/85899/2014 2014-03-25 MDCK2/MDCK1 2560 1280 2560 1280 2560 2560 2560 5120 5120 2560 2560
A/Estonia/86382/2014 6B 2014-04-16 MDCK2/MDCK1 2560 1280 2560 2560 5120 5120 5120 5120 5120 5120 5120
A/Estonia/85829/2014 6B 2014-03-21 MDCK2/MDCK1 640 640 640 640 1280 1280 1280 2560 2560 1280 1280
A/Estonia/85847/2014 2014-03-20 MDCK2/MDCK1 1280 1280 1280 1280 2560 5120 2560 5120 5120 2560 2560
A/Estonia/85792/2014 2014-03-19 MDCK1/MDCK1 2560 1280 2560 2560 5120 5120 5120 5120 5120 5120 2560
A/Estonia/85739/2014 6B 2014-03-18 MDCK2/MDCK1 1280 640 640 640 1280 1280 2560 5120 2560 2560 1280
A/Estonia/85759/2014 2014-03-18 MDCK2/MDCK1 1280 1280 1280 1280 2560 2560 2560 5120 5120 2560 2560
A/Estonia/85729/2014 2014-03-17 MDCK1/MDCK1 2560 1280 2560 1280 2560 2560 5120 5120 5120 5120 2560
A/Estonia/85629/2014 2014-03-13 MDCK2/MDCK1 2560 1280 2560 2560 5120 5120 5120 5120 5120 5120 2560
A/Estonia/85660/2014 2014-03-13 MDCK2/MDCK1 1280 1280 1280 1280 2560 5120 5120 5120 5120 5120 2560
A/Estonia/85519/2014 6B 2014-03-10 MDCK1/MDCK1 1280 640 1280 1280 1280 2560 2560 5120 2560 2560 1280
A/Estonia/85422/2014 2014-03-06 MDCK2/MDCK1 2560 1280 2560 2560 5120 5120 5120 5120 5120 5120 5120
A/Estonia/85408/2014 2014-03-05 MDCK2/MDCK1 2560 1280 2560 2560 2560 5120 5120 5120 5120 2560 5120
A/Estonia/85353/2014 2014-03-04 MDCK1/MDCK1 2560 1280 2560 2560 5120 5120 5120 5120 5120 5120 5120
A/Estonia/85246/2014 2014-02-28 MDCK1/MDCK1 2560 640 1280 2560 2560 2560 2560 5120 5120 2560 2560
A/Estonia/85212/2014 2014-02-27 MDCK2/MDCK1 1280 640 1280 1280 2560 2560 2560 5120 5120 2560 2560
A/Estonia/85108/2014 2014-02-25 MDCK1/MDCK1 1280 640 1280 1280 2560 2560 2560 5120 5120 2560 2560
A/Estonia/85066/2014 2014-02-21 MDCK2/MDCK1 2560 1280 2560 2560 5120 5120 5120 5120 5120 5120 5120
A/Estonia/84981/2014 2014-02-20 MDCK2/MDCK1 1280 1280 1280 1280 2560 2560 2560 5120 5120 2560 2560
A/Estonia/84627/2014 2014-02-10 MDCK2/MDCK1 2560 640 1280 2560 2560 2560 5120 5120 5120 5120 2560
A/Estonia/84639/2014 2014-02-10 MDCK2/MDCK1 1280 320 640 640 1280 2560 2560 5120 2560 2560 2560
A/Estonia/84490/2014 2014-02-06 MDCK2/MDCK1 2560 1280 2560 2560 5120 5120 5120 5120 5120 5120 5120
AJEstonia/84426/2014 6B 2014-02-04 MDCKS3/SIAT2 640 320 1280 2560 1280 2560 1280 5120 1280 640 5120

Vaccine

All ferret antisera raised against non-genetic group 1 viruses show at least 4-fold
reductions in Hl titres with A/California/7/2009 compared to the respective

homologous titres
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A(HIN1)pdmO9 low reactors in Hl assays by WHO CC
(September 2014 VCM)

WHO CC A/Cal/07/09 Low (2 8 fold)
CDC 662 (99.7%) 2 (0.3%)
CNIC 683 (100%) 0
NIID 51 (100%) 0
NIMR 204 (99.5%) 1 (0.5%)

VIDRL 1061 (99.4%) 6 (0.6%)
Total 2661 (99.7%) 9 (0.3%)




Evolution of A(H3N2) viruses:2009-2012
WHO CC London VCM Report for February 2012

Vaccine virus H3-HA Vaccine virus N2-NA -

_: AlCasablancal155/2011
A/No
S
H - tah/ cdc -~
Reference viruses Reference viruses ST (CR) D11
A/Khorasan/8320/2011 e 1,D‘5'x
&\.‘HﬂbaMST!EUH 5 | ————
i and/259/2011 Collection date l— ATurkey/0172011
Collection date 1262V, :
unist aMGGGSIZD N 2011 AlKhorasan/e320/2011
Nov 2011 |——— A/Hormozgan/7981/2011 3B oV i
ATl /2011 D 2011
Dec 2011 | et e 28
Jan 2012 I —— Jan 2012
[— A/Bangladesh/5071/2011 cde
[———— Allsrael/52/2011
Afri I ATurkeyi0172011 -
rican samples e .o African samples
— A/Utah/12/2011 cf
N145S, D487N el 9‘52”4201 de
A
_ e A 11 D151X pa—y
L3l DIgN _— =
A/Berlin/91/20
AlNorway/1788/2011 E258K A'E"g}ﬂ"sg'z:ial\zom /372011
o uth Australial aus H H
A1988, V2231 Aistocknoim , L81P, N326T (CHO) LA ctoria/361/2011 aus - A/ Vi CtOI‘Ia/
/ N402D (-CHO)
AChI ]
/Berlin/8 )11 42
3 [ Aeyayii7ssors 361/2011
AEngland/253/2011 — A/Chiang Rai/277/2011 cnic D151X
NHong Kong/4960/2011 — {{ khc\m 32 2011 D151X 3C
— Kong/5040/2011 H H v ir
— ANlcmrlaBSUE 11 aus |Ctor| J
——— A/Hong Kol 912011 :
— A/South Austra\ia 011 aus Vic/208 Victoria/208
N3128 S45N (+CHO) Eng S8R0 lad clade
— D53N etherlands/713/ clade
T4l NF\n\und.HSMDﬁ
ASerbia/T1/2011 1 4
NMadaga&ﬁr{‘OSAalzm 1 —

A/Brisbane/288/2011 aus
AJChristchurch/28/2011 cdc
z

AJF

s 0 011 e N4g2D ﬂ'—mansbane/zgg/zonaﬁs D15IN
/ AlChristchurch/28/2011 cdc
ARenuokg05/2011 cd 6 stenur V40C. (176M, R210K, G401S _—— A/Esfahan/8343/2011
r\-NElhElILi‘\*JS"."\0.‘20\ 1 130V, L81P, P468H
4 1267, K328R 5,6
3, a 1
A/CastillaLa R8871/2011 A - -
A/Guangdong- Jmplngﬂ1334.f2011 cnic | |:||77T MeveeseRut) W15”(
O Menanal05:2011 cde a
lontana;
[ Allowa/19/2010
DS3N, Y94H, 1230V, E280A AlEsfahan/8343/2011 5 ——— A/Alabama/05/2010
ASloveniar2 1 (+CHO)[ S36TN. " Aperth/10/2010
K2E AfSlovenia/ L K36OT, | S3. AlKentucky/05/2011 cdc ms1x
A 5/2010 - Mo A/Guangdong-, Jlnpmgl‘l 34/2011 cni =
ANictoriar208/2008 w — —— A/Parma/176/2011 D151X
| __——— AAlabama/04/2011 cde 7 —on, APamali71/2011 D151X
Sasn’ Aldohannesburg/153/2011 = |— ABeigium/G1147/2
[ cHo) AParman |— ArTrieste/83/2011
T212A — A/Adjame/GR1272/2011
———————A/Pais Vasco/RR8864/2011
— S AAdamelGR765/2011 3A
asco/RRBB64/201 pougo
piien 1265/2011
N144D (-CHO), NAd]amE:‘GR?BSﬂDﬁ 3A Al G36/2011
N145S, AlYopougon/GR1336/2011 o

V23, AlPorto/EE58/2011 nom/te20t1 o
D487TN A/Ghana/F51981/2011 ssg:qR —CHm Ba Wurttemberg, v |
NSNAIQEH(;!GI%DH ¢ 04 ”0:5130[%81'2148)( (-CHO) 7

A _J —
V213A  pgom. 1 D127N, 1307M, L338F 118612011 = =
261G o2 eijing ng/116882011 cric = = 1 A/Beijing-Xicheng/11688/2011 cnic ! —1
| o ; NNorwayH 186/201 1 — j ) Berivis
K —_ —
:?ﬁfK N133D (-CHO), R142G [ Allsraeli12011 ] 2 Perth/16 '_|_—1 A orusy 1 SS2010 AR IX clade
T212A N498K, V50! A/Norway/1330/2010 A/Wi in/15/2009
(-CHO) _|— ANalscunsm?ﬁﬂDDB Y clade Iv’zﬁog!sconsm
S700 _ aBrisbane/ 1072007 — NBremm Eeth16/2000 —
N15BK, Q173R, K189N, L194P, R361 o DA B 1072007
0.0020 0.0008

Seven genetic groups had emerged and group 3 was subdividing (A-C)
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Evolution of A(H3N2) HA genes between VCMS: 2014

February VCM September VCM

i i A/Bretagne/014/2013 D Vaccine virus AlNewcastle/22/2014 E4 Jun
Vaccine VII'U-S _g)em;i%\;zma 013 Dec Ref . A‘MA/(?EAQ‘%U&/;35389%%2814 Apr
Reference viruses D1BON ft SiackOlIT 3912015 Dec ererence viruses AAUSIa78071072014 Apr |

[— A/Norway/3314/2013 Dec AllLevice/223/2014 Apr
1214T, = A/Nimes/2658/2013 Oct C " " d AlLithuania/11496/2014 Apr
. E62K, AlLithuania/9430/2013 Mar
Collection date _? AlMilano/s9/2013 Dec ollection date 18K AlLithuania/13347/2014 May
J/Ukraine/ ec AlCanarias/1689/2014 Apr
Sep - Oct 2013 /Louisiana/09/2013 cdc Oct Apr 2014 N122D AlVeliky Novgorod/223/2014 Apr
S113 AMWashington/17/2013 cdc Nov May 2014 (-CHO) AlLisboa/MS105/2014 Apr
Nov 2013 NUtﬂﬁfF(’)ngg%"a"-jm‘a"33-’2013 cdc Dec y ol A/Albania/4869/2014 Feb
AKazakhstan/337212013 Dec Jun 2014 R oA TC2I20 4 fex
Dec 2013 | T30A 4 Agge\gm%%%%i/zfm Apr
L1578 A/Norway/3266/2013 Dec 12147 e 16t o
— apporo/116/2014 Mar
N122D, V2001 Q#::;;gﬂssgafzzgas nig Oct ™ s/Vrancea/ 162802014 Mar
(HO) AlPennsylvaniai12/2013 cdc Nov - D160N Ay mpiricari oy L
HA2 numbering
HA2 numbering AfBelgin13G 33472013 Dec N N Errematura/\ 75312014 Apr
nax omoy | [ L A(H3N2) AN e
15 ’ Kozt \—l__ AlGhanalF§-1031/2013 Oct] | moglade 2 0.1% R269K | AlKazakhotan/36632014 Mar
1 2 A/Netherlands/2244/2013 Oct | 13a 30 3/NA3A 254,18.5% 1 4 V.17 -{ I— AlKazakhstan/3666/2014 Mar
{0.29%) _— —_ (05%) | AlNetherlands/2249/2013 Dec 71, 12.4% Nx\llgshlng/tgg\g%z(m3AE3 cde Nov
Icz AlToulouse/2892/2013 Nov - entre / pr
= D160N l—— A/Lalvia/12019591/2013 Dec V18M AfFinland/411/2014 Mar
/Netherlands/2247/2013 Oct 3C.3 M18K ——| [A/South Africa/4100/2014 May 3C3
{20.3%) N | IE ATehran/63151/2013 Oct R AlMogilev/1484/2014 Apr
1214T AlTunisia/14680/2013 Nov A/Hong Kong/5320/2014 Mar
Néi;Kaz?Ehs‘tanlaaz1§e’§%3 Dec A201V
aca L — ana/DILI-775/2013 Oct 0, AlHong Kong/5695/2014 Apr
M7 vieM | “azag . A/Ghana/DARI-T11/2013 Jul 237, 1¥.3% —iA/Hong Kong/5578/2014 Apr
— AlSlovenia/1213/2014 Apr
{79%) 53N — Abntalyal251/2013 Dec | (Séﬁ‘g) A/South Africa/48341201 Jun
huringen/123/2013 Nov !
M133L\-_|_— A/Navarral/1528/2013 Dec 711, 51.7% \¥EF—
A/Baleares/1521/2013 Dec A/South Africa/d855/2013 Jun |
M18K AlSouth Africa/4655/2013 Jun
. ) —— A/Samara/73/2013 Mar
HA Genetic Groups (n = 1375)
R AHong Kong/23/2014 Dec -
Since September 1st 2013 NTT6S; AfFuian- Yo S e
ujian-Yanping cnic Nov : e
A201Y A/Chongging. Yuzhong/1 165372013 cnic Nov HA Genetic Groups | A/Dakar/09/2014 Apr
A/Hong Kong/33/2013 Dec - |A/Dakar/10/2014 Jun
V186G AJJiangxi-Xunyang/1790/2013 cnic Nov Since February 1st 2014 A/Ghana/FS-0514/2014 May
T128A Ep\,gmxm,zm o A/Ghana/DILI-0483/2014 May
. . (-CHO), — A/Ukraine/728/2013 Dec . . [A/Ghana/DILI-0522/2014 Jun
African viruses R1426 Aldangs: Yushul 132012013 Apr African viruses 61860
S219F s
~] —————————— A/Hunan-Lusong/1532/2013 Jun
(7) are boxed ASetiaNS-2102013.Jan (18) are boxed AlGhanalDIL 042872014 May | 3C.3a
958/21 D225G rway/466/20
A/New York/38/2012 Oct ‘ AlTasmania/11/2014 ES Mar
A/Costa Rica/d700/2013 Jul T128A (RCJZO 0 H A/Finland/440/2014 E5 cl55 Apr
A/South Australia/55/2014 E5 J
a5 00, roun ko
K160T (+CHO),  N145S AGHE C;}g;%nc% éi\ngw 2/2014 Dec [ A/Swizerland/9715293/2013 E4 cl123 Dec
N225D, Q311H — 13- pr A/Finland/439/2014 Apr
' ~ — A/Bursa/246/2013 Dec . A/Glasgow/4165/2014 Jun
qa | V188G —————— Aong Kong/148/2013 Jan . P AOsaka-C/2003/2014 Jan
, . K326R m/6/2014 E3 isolate 2 Feb
N278K AfBordeaux/2456/2013 Aug Serbia/NS-210/2013 Jan
AllLorraine/004/2013 Dec ——— w York/39/2012 E4E1 Oct
sion 0. Sy wmmi it
A198S, [ D160N Alictoria/504/2013 cdc Jun N144S (-CHO), AP0 Songisaenisaiehiont | |
' ‘AlBrisbane/01/2013 cdc Jan F150Y. Aftiong Kong/5739/2014 Apr
N3125 | p1san L ATexas/50/2012 A ’ AlAlaska/18/2014 cdc Jun
" Ly pr ‘ 3CA K160T (+CHO). I A/Hong Kong/4801/2014 Feb 3C.2
—— ANictoria/361/2011 Oct . Q33R, g Kong .2a
V2231 N225D, Q311H A/Nebraska/4/2014 Mar
A/Maevatanana/974/2013 Mar | 3B N278K G2,
AAthens/112/2012 Feb AISt Petersburg/80/2014 Apr oL.
S45N (+CHO), T48l,
-CHO), AlCameroon/13V-232/2012 Dec A/Sydney/71/2014 Feb
N1258, D158N! AlStockholm/18/2011 Mar | 3A S100V, A18oS, LYO4H——— A/Norway/1903/2014 May
AlLishoa/SU91/2012 Dec V223|, N3128 AlTaiwan/442/2014 Mar
D53N, Y94H, 1230V, E280A Allowa/19/2010 Dec 6 D160N1 A/Stockholm/1/2013 Jan
S45N (+CHO) ] A/PIzen/22/2013 Jan | 5 K62E, K144N (+CHO) | — A/Hong Kong/146/2013 Jan
) -CHO) Allsrael/20/2013 Jan L183H, T212A, 52141 — AlTexas/50/2012 Apr | 3¢
Aldohannesburg/3485/2012 Jul | 7 AlVictoria/361/2011 Oct .
1072012 cdc May Allowa/19/2010 Dec
AfPerth/16/2000 AlPerth/16/2009 Jul

0.002

0.002

Vaccine had been changed to A/Texas/50/2012 due to issues with
egg-propagated A/Victoria/361/2011
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A(H3N2) Phylogenetic Analyses — September 2014 VCM

Vaccine virus
Reference viruses

Collection date
Apr 2014

HA

Jun 2014

D160N

HA2 numbering

L1578

Vigm

M18K ——|

A201V

S124N

(CHO) _|

African viruses
(18) are boxed

G186D

D2256 —_|
T128A (-CHO),
R142G

K326R — |
N1458,

May 2014 <
=

A/Newcastle/22/2014 E4 Jun
A/Belgium/14G0510/2014 Apr
A/Madrid/S012318/2014 Jun
A/Austria/790710/2014 Apr
AllLevice/223/2014 Apr
AlLithuania/11496/2014 Apr
AlLithuania/9430/2013 Mar
AlLithuania/13347/2014 May
A/Canarias/1689/2014 Apr
A/Veliky Novgorod/223/2014 Apr
AlLisboa/MS105/2014 Apr
M18Ve— A/Albania/4869/2014 Feb
A/Poland/1702/2014 Apr
A/Belgium/14G0508/2014 Apr
A/Belgrade/2668/2014 Apr
A/Sapporo/116/2014 Mar
L‘_— ANrancea/162893/2014 Mar
Allceland/08202/2014 Jun
A/Kazakhstan/3667/2013 Mar
AlKazakhstan/3776/2014 Mar
AJ/Extremadura/1753/2014 Apr
AlSerbia/NS-783/2014 Mar
A/South Africa/4371/2014 May
R269K 1 A/Kazakhstan/3663/2014 Mar
-l I— AlKazakhstan/3666/2014 Mar
A/Washington/18/2013 E3 cdc Nov
AlCentre/1329/2014 Apr
AFinland/411/2014 Mar
AlSouth Africa/4100/2014 May
A/Mogilev/1484/2014 Apr
A/Hong Kong/5320/2014 Mar

A/Hong Kong/5695/2014 Apr
-&Hong Kong/5578/2014 Apr
A/Slovenia/1213/2014 Apr

¥[FAJSoum Africa/4934/2014 Jun
AlSouth Africa/4655/2013 Jun
[~ A/Samara/73/2013 Mar
A/Dakar/17/2014 Jul |
A/Dakar/09/2014 Apr
A/Dakar/10/2014 Jun |
Al/Ghana/FS-0514/2014 May

AlGhana/DILI-0483/2014 May
AlGhana/DILI-0522/2014 Jun

'— | A/Ghana/DILI-0426/2014 May 3C3a

A/Norway/466/2014 Feb E4 ci58
AlTasmania/11/2014 E5 Mar
¥ A/Finland/440/2014 E5 cl55 Apr
A/South Australia/55/2014 ES Jun
— A/Palau/6750/2014 ESE1 Mar
A138S AlSwitzerland/9715293/2013 E4 cl123 Dec
F159S 1= AfFinland/439/2014 Apr
A/Glasgow/4165/2014 Jun
AlOsaka-C/2003/2014 Jan
AlStockholm/6/2014 E3 isolate 2 Feb
—— A/Serbia/NS-210/2013 Jan

N225D

V186G L3I,

Q33R,

N278K
S45N (+CHO), T48l,
G186V, A198S,
V2231, N3128

K62E, K144N (+CHO,
L183H, T212A, S214I

AlPerth/16/2009 Jul

0.002

http://www.nimr.mrc.ac.uk/documents/about/NIMR-VCM-report-Sep-14-web.pdf

N144S (-CHO),
F159Y,

K160T (+CHO),
N225D, Q311H

D160N

AlTexas/50/2012 Apr
AlVictoria/361/2011 Oct
Allowa/19/2010 Dec

[ A/New York/39/2012 E4E1 Oct
AlParis/1124/2014 Mar
A/Hong Kong/5738/2014 cl121 Apr
A/Hong Kong/5739/2014 Apr
A/Alaska/18/2014 cdc Jun
A/Hong Kong/4801/2014 Feb
A /4/2014 Mar
= A/St Petersburg/80/2014 Apr
AJSydney/71/2014 Feb
M{_— A/Norway/1903/2014 May
AlTaiwan/442/2014 Mar
A/Stockholm/1/2013 Jan
A/Hong Kong/146/2013 Jan

|3ca

3C.2a

3C3

West African

3C.2

Vaccine virus
Reference viruses

Collection date

Apr 2014

May 2014

Jun 2014
T267K
E221D

E221D,

M51V

AfTasmania/11/2014 E5 Mar
A/Switzerland/9715293/2013 E4 cl123 Dec
A/Norway/466/2014 Feb E4 cl58
A/Finland/440/2014 Apr E5 cI55
AJFinland/439/2014 Apr
A/Stockholm/6/2014 E3 isolate 2 Feb
A/Osaka-C/2003/2014 Jan
[ A/South Australia/55/2014 E5S Jun
AlPalau/6759/2014 ESE1 Mar
A/Glasgow/4165/2014 Jun
A/St Petersburg/80/2014 Apr
AfNebraska/4/2014 Mar
TgAsfﬁydneyW1 /2014 Feb
A/Hong Kong/5738/2014 cl121 Apr
1 AMong Kong/5739/2014 Apr
A/Hong Kong/4801/2014 Feb
ATaiwan/442/2014 Mar
A/Norway/1903/2014 May
AsStockholm/1/2013 Jan
A/Hong Kong/146/2013 Jan
A/Hong Kong/5695/2014 Apr
A/Hong Kong/5578/2014 Apr
AJSlovenia/1213/2014 Apr
AJExtremadura/1753/2014 Apr
AJParis/1124/2014 Mar

N393S
~J

3C.3a

P79

NA

1392T 3C.2a

3C.2

3C3

T19A,

P458s AlDakar/10/2014 Jun

[A/Dakar/09/2014 Apr |

3C.3a
A/Ghana/DILI-0522/2014 Jun |
A/Ghana/DILI-0483/2014 May

A/Ghana/FS-0514/2014 May
A/Ghana/DILI-0428/2014 May |

177V, A110D,
V313A, V4121

3C.3a

L81P, D93G,
N402D (-CHO)

Y155F,
D251V,
S315G

157V,

E221D) |

A '3/2013 Mar
A/Serbia/NS-210/2013 Jan

A/New York/39/2012 E4E1 Oct
3C3

A/South Africal4934/2014 Jun

AsSouth Africa/4655/2013 Jun

— AlTexas/50/2012 Apr

P5!

AlVictoria/361/2011 Oct 3C
AJAustria/790710/2014 Apr
AlLithuania/11496/2014 Apr
A/Belgium/14G0510/2014 Apr
1312v[— Alithuania/9430/2014 Mar
J 2212014 E4 Jun
AlLithuania/13347/2014 May
AMadrid/5012318/2014 Jun
Allevice/223/2014 Apr
S ANVeliky Novgorod/223/2014 Apr
AlLisboa/MS105/2014 Apr
AJCanarias/1689/2014 Apr

A/Mogilevi1484/2014 Apr
A/Hong Kong/5320/2014 Mar
AlFinland/411/2014 Mar

AfSouth Africa/4100/2014 May

A/Kazakhstan/3776/2014 Mar
A/Kazakhstan/3667/2013 Mar
A/South Africa/d371/2014 May:

AlSerbia/NS-783/2014 Mar

E AlNVranceal/162893/2014 Mar

Allceland/08202/2014 Jun
A/Albania/4869/2014 Feb
A/Belgium/14G0508/2014 Apr

A/Poland/1702/2014 Apr
A/Belgrade/2668/2014 Apr

N358D

3C3

13127

[ AJlowa/18/2010 Dec

0.002

e

A/Sapporo/116/2014 Mar
A/Kazakhstan/3666/2014 Mar
A/Kazakhstan/3663/2014 Mar
AJCentre/1320/2014 Apr

AW 18/2013 E3 cdc Nov

A/Perth/16/2009 Jul
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Antigenic analyses (HI/GPRBC + 20nM oseltamivir) of influenza A(H3N2) viruses

Haemagglutination inhibition titre'

Post-infection ferret antisera

Viruses Collection Passage AlVic AlTexas A/Samara A/HK A/Stock A/Nor
Date History 361/11 50/12 7313 146/13 6/14 466/14
T/C F09/12  Egg F42/12 F24/13 F40/13 F14/14 F13/14
Genetic group 3CA 3CA1 3C.3 3C.2 3C.3a 3C.3a

REFERENCE VIRUSES
AlVictoria/361/2011 3CA1 2011-10-24 MDCK2/SIAT4 320 1280 1280 640 640 320
AlTexas/50/2012 3CA1 2012-04-15 E5/E2 1280 1280 640 640 80 40
AlSamara/73/2013 3C.3 2013-03-12 C1/SIAT2 1280 640 2560 2560 640 640
A/Hong Kong/146/2013 3C.2 2013-01-11 E6 640 640 1280 2560 160 80
AlStockholm/6/2014 3C.3a 2014-02-06 SIAT2/SIAT 80 40 160 160 320 320
A/Norway/466/2014 3C.3a 2014-02-03 SIAT2/SIAT1 80 40 160 160 320 320

TEST VIRUSES
A/Ghana/DILI-0428/2014 3C.3a 2014-05-02 C1/SIAT1 < < 80 40 320 160
A/Ghana/F$-0514/2014 3C.3a 2014-05-17 C1/SIAT1 80 40 160 80 320 320
A/Ghana/DILI-0479/2014 3C.3a 2014-05-19 C1/SIAT1 40 40 80 80 320 320
A/Ghana/DARI-0101/2014 3C.3a 2014-05-19 C1/SIAT1 40 40 80 80 320 320
A/Ghana/DILI-0483/2014 3C.3a 2014-05-20 C1/SIAT1 40 < 80 80 320 320
A/Ghana/DARI-0104/2014 3C.3a 2014-05-27 C1/SIAT1 80 40 160 80 320 320
A/Ghana/DILI-0522/2014 3C.3a 2014-06-02 C2/SIAT1 160 40 160 160 640 640
A/Dakar/10/2014 3C.3a 2014-06-18 C1/SIAT1 80 40 160 80 320 320
A/Dakar/12/2014 3C.3a 2014-07-07 C2/SIAT1 40 40 160 160 320 320
A/Ghana/DILI-0659/2014 3C.3a 2014-07-22 C1/SIAT1 80 40 160 80 320 320
1.<=<40 Vaccine

Low reactivity

Problems with growth of 3C.2a viruses to HA titres sufficient for HI assay

Good reactivity
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Antigenic analyses of influenza A(H3N2) viruses -
Plaque Reduction Neutralisation (MCDK-SIAT)

Neutralisation titre'
Post-infection ferret antisera
Viruses CO::';ZSO" Passage History AlVic AlTexas A/Stock AlSwitz AlSwitz AlNor A/Nor
361/11 50/12 6/14 9715923/13 9715923113 466/14 466/14
T/C F09/12 E F42/13 TIC F14/14 T/C NIBSC F13/14 E CM23 F25/14 TIC F13M14 E CI58 F24/14
Genetic group 3C.A 3CA 3C.3a 3C.3a 3C.3a 3C.3a 3C.3a
REFERENCE VIRUSES
AlVictorial361/2011 3CA 2011-10-24 MDCK2/SIAT4 320 320 320 80 320 160 80
AlTexas/50/12012 3CA 2012-04-15 ES/E2 1280 1280 320 80 320 80 160
A/Stockholm/6/2014 3C.3a 2014-02-06 SIAT2/SIAT3/MDCK1 40 40 160 40 80 80 40
AlSwitzerland/9715293/2014 3C.3a 2013-12-06 SIAT1/SIAT2 40 40 160 160 80 160 40
AlSwitzerland/9715293/2013 C1123 3C.3a 2013-12-06 E4 80 80 160 80 160 80 40
A/Norway/466/2014 3C.3a 2014-02-03 SIAT2/SIAT3 80 80 320 160 80 160 80
A/Norway/466/2014 CI32 3C.3a 2014-02-03 E4 320 320 640 320 1280 320 640
A/Norway/466/2014 CI158 3C.3a 2014-02-03 E4 160 160 640 320 160 160 160
TEST VIRUSES
Al/Hong Kong/5695/2014 3C.3 2014-04-21 SIAT1 320 320 640 320 160 160 160
Al/Hong Kong/5578/2014 3C.3 2014-04-04 SIAT1 320 320 320 320 160 80 80
Al/Hong Kong/5320/2014 3C.3 2014-03-20 SIAT1 320 640 640 320 160 160 160
A/Nebraskal4/2014 3C.2a 2014-03-11 C2/SIAT1 80 40 160 160 80 80 40
A/Hong Kong/4801/2014 3C.2a 2014-02-26 MDCK2 80 80 320 160 80 80 80
A/Hong Kong/5738/2014 3C.2a 2014-04-30 MDCK2 40 40 160 80 80 80 40
AlFinland/440/2014 3C.3a 2014-04-28 SIAT1 40 40 160 160 80 80 40
AlFinland/439/2014 3C.3a 2014-04-23 SIAT1 40 40 320 320 80 160 80
AlFinland/438/2014 3C.3a 2014-04-03 SIAT1 40 40 320 320 80 320 80
AlFinland/437/2014 3C.3a 2014-03-24 SIAT1 80 40 320 160 80 160 80
AlFinland/428/2014 3C.3a 2014-02-17 SIAT1 80 40 320 320 80 320 80
Vaccine

Readings show the antiserum doubling dilution value corresponding to 50% plaque reduction

Antisera raised against 3C.1 viruses show poor reactivity with 3C.2a and 3C.3a viruses

Antisera raised against 3C.3a viruses show cross-reactivity with 3C.2a viruses
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H3 low reactors in Hl assays by WHO CC
(September 2014 VCM)

WHO CC A/Texas/50/12 Low (= 8 fold)
CDC 85 (41.0%) 120 (59.0%)
CNIC 16 (2.1%) 756 (97.9%)

NIID 23 (29.5 %) 55 (70.5%)
NIMR 47 (13.3%) 307 (86.7%)
VIDRL 96 (24.2%) 301 (75.8%)
Total 267 (14.8%) 1539 (85.2%)




Direct egg isolation of A(H3N2) 3C.3a and 3C.2a viruses
to produce candidate vaccine viruses

Passage HAU HA amino acid position & identity* Homol HI Ferret
Clade Virus History GPRBC 392 128 138 140 142 144 156 159 160 183 186 190 194 196 203 219 225 246 311 312 326|489 526 titre number
L K A S | G N H S K H G D L A T 8 D N Q S K|D L
3C.3a A/Stockholm/6/2014 SIAT 640 14114
E (Am1Al1) 32-64 R G 640 1914
E (Am2AI1) 32-64 \' N 640 2014
Pending NIB-90 ' N K (-CHO)
3C.3a A/Norway/466/2014 SIAT2 32 R 320 1314
64 X X G R
E3 32-64 X X X(-CHO) R
E4 clone 32 >256 E G S (-CHO) R 5120 2314
E4 clone 39 >256 E G §(-CHO) R
E4 clone 58 128-256 E G R 160 2414
Failed 1-way NIB-89 R E G R
3C.3a A/Switzerland/9715293/2013 |SIAT2 32 R 160 NIB 13/14
128 R X \' R
E2 128-256 X X X R
1280 2514
E3 clone 123 128-256 R \' R 1280 32114
2-way pass NIB-88 \' Y R 160 NIB 54/14
2-way pass X-247 \' B R 640 3114
E3 clone 125 64 R \' R
E3 clone 128 32-64 R \' R
E3 clone132 128 R Vv R F
E3 clone 130 32-64 G §(-CHO) R
E3 clone 135 64 G §(-CHO) R
3C.3a A/Finland/428/2014 64-128 X (-CHO) G R
128 X X X (-CHO) X X G X(-CHO) R
3C.3a AlFinland/437/2014 64 X G X (-CHO) R
32 G X (-CHO) R
3C.3a AlFinland/438/2014 64 \' N R
128 \J X N X(-CHO) R
3C.3a A/Finland/439/2014 64 X X X X R
64-128 K \J R
3C.3a AlFinland/440/2014 SIAT R 160 NIB 47/14
E3 16-32 X X G R
E4 clone 54 32 G H(-CHO) R
E4 clone 55 64 F G R 160 NIB 42/14
3C.2a A/Hong Kong/5738/2014 SIAT I T(+CHO) A R S (-CHO) Y T (+CHO) H X N 160 30114
E3 16-32 K (-CHO) P X N
E4 clone 121 32 K (-CHO) P | N 1280 NIB 53/14
E4 clone 126 16 K (-CHO) P | N
E4 clone 128 8 K (-CHO) P | N

* Numbered from the start of the HA1 glycoprotein (signal peptide removed).
X indicates amino acid polymorphism at the HA position indicated.
Insertion (+CHO) or removal (-CHO) of a N-linked glycosylation site.
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Antigenic analyses (HI/TRBC) of influenza B/Victoria-lineage viruses

Haemagglutination inhibition titre
Post infection ferret sera

Viruses Collection Passage B/Bris"® B/Mal® B/Bris? B/Paris? B/Malta® BiJhb®  B/Sth Aus® B/HK®* B/Odessa®
date History 60/08 2506/04 60/08 1762/09  636714/11 3964/12 81/12 514/09 3886/10
Sh 522 F37/11 F22/12 FO7/11 F29/13 F01/13 F41/13 F9/13 F19/11
Genetic group 1A 1A 1A 1A 1A 1A 1B 1B

REFERENCE VIRUSES
B/Malaysia/2506/2004 2004-12-06 E3/E6 1280 640 80 < 80 160 160 20 <
B/Brisbane/60/2008 1A 2008-08-04 E4/E3 1280 160 320 80 640 640 1280 80 40
B/Paris/1762/2009 1A 2009-02-09 C2/MDCK2 2560 10 80 40 40 80 80 80
B/Malta/636714/2011 1A 2011-03-07 E4/E1 1280 80 160 40 320 320 640 40 20
B/Johannesburg/3964/2012 1A 2012-08-03 E1/E2 5120 320 640 80 1280 1280 1280 160 80
B/South Australia/81/2012 2012-11-28 E4/E1 1280 160 320 80 320 320 1280 80 40
B/Hong Kong/514/2009 1B 2009-10-11 MDCK1/MDCK2 2560 10 80 160 160 160 320 160 160
B/Odessa/3886/2010 1B 2010-03-19 MDCK2/MDCK4 2560 < 40 80 40 80 160 160 160

TEST VIRUSES
B/Cameroon/743/2014 2014-02-05 MDCK1 2560 10 40 80 20 40 160 80 160
B/Norway/970/2014 1A 2014-03-07 MDCK1 5120 10 40 80 40 40 160 80 160
B/Kumamoto/46/2014 1A 2014-03-14 MDCK1/MDCK1/MDCK1 5120 20 80 160 80 160 320 160 80
B/Cameroon/2080/2014 2014-03-24 MDCK2/MDCK1 5120 10 40 40 10 < 40 80 40
B/Cameroon/2053/2014 2014-03-26 MDCK2/MDCK1 5120 < 40 160 40 80 160 80 160
B/Cameroon/2052/2014 1A 2014-03-26 MDCK2/MDCK1 5120 < 20 80 40 10 80 80 160
B/Cameroon/2315/2014 1A 2014-03-31 MDCK2/MDCK1 5120 20 40 160 160 160 160 160 160
B/Cameroon/2293/2014 1A 2014-04-03 MDCK2/MDCK1 5120 < 20 80 40 10 80 80 160
B/Ghana/DILI-0434/2014 1A 2014-04-28 C1/MDCK1 2560 < 20 160 80 80 80 80 40
B/Ghana/DILI-0487/2014 1A 2014-05-20 C1/MDCK1 2560 20 20 160 40 40 160 80 80
B/Ghana/DILI-0506/2014 1A 2014-05-27 C1/MDCK1 2560 10 40 80 80 40 160 80 80
B/Ghana/DILI-0531/2014 1A 2014-06-03 MDCK1 5120 10 20 80 80 80 160 80 80
B/Ghana/DILI-0572/2014 1A 2014-06-16 C1/MDCK1 2560 10 20 80 80 80 160 80 80
B/Cameroon/4641/2014 2014-06-25 MDCK1/MDCK1 5120 10 20 20 40 10 40 80 40
B/Cameroon/4314/2014 1A 2014-06-25 MDCK1/MDCK1 5120 10 20 20 40 10 40 80 40
B/Cameroon/4736/2014 1A 2014-07-04 MDCK1/MDCK1 5120 10 20 20 20 10 40 80 20
B/Cameroon/4737/2014 2014-07-05 MDCK1/MDCK1 5120 10 20 20 20 10 40 80 80
B/Cameroon/4681/2014 1A 2014-07-09 MDCK1/MDCK1 2560 < 20 20 20 10 20 80 40
Cell
Vaccine* ropagated . .
1.<=<40; 2.<=<10; 3. hyperimmune sheep serum N197S psu:'osg‘;ate Common feature of €99 's°""‘.t‘?5 is the
loss of glycosylation at position 197
(-CHO) for
B/Bris/60/08

* B/Victoria-lineage virus recommended for use in quadravalent vaccines

Test viruses show good reactivity with sera raised against cell-propagated
viruses but low reactivity with sera raised against egg-propagated viruses.
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Influenza B/Vic low reactors in Hl assays in WHO CC
(September 2014 VCM)

WHO CC Victoria (sris/e0/2008)

CDC 223 (98%)
Low Reactors 4 (2%)
CNIC 30 (63%)
Low Reactors 18 (37%)
NIID 10 (100%)
Low Reactors 0 (0%)
NIMR 23 (77%)
Low Reactors 7 (23%)
VIDRL 26 (96%)
Low Reactors 1 (4%)
Total 312 (91%)

Low Reactors

30 (9%)




Influenza B/Vic Phylogenetic Analyses — September 2014 VCM

B/Cankir/348/2014 Jan Vacei ; ENOEYOTOZ014 Mer
i i B/Tochigi/14221/2014 Mar
Vaccine virus {25{ViIN1580, 176G BICanki226/2014 Jan Raicme vIUS B/Kumamoto/d6/2014 Mar
. - okat an [ |
Reference viruses p1sen [ V[ BiSouth Afical862/2014 Feb Qlerence; VIruses TN PR
K143R ;[ B/Cote d'lvoire/2091/2013 cs Dec B/England/199/2014 Feb
B/Cote d'lvoire/2091/2013 MDCK2 Dec . B/Belgium/14G0509/2014 Apr
Collection date BICote 'lvoire/2021/2013 Nov Collection date B/Gambia/G0139336/2013 Oct|
[ B/Hong Kong/3221/2014 May M 20 1 4 B/Gambia/G0141336/2013 Oct
M 2014 B/Hong Kong/445/2013 Dec ar B/Gambia/G0141836/2013 Oct
H A ar B/Toulon/2950/2013 Oct M403v PWL N A
Apr 2014 L GiTomeki112014 Apr Apr 2014 BITogo/LNG415/2013 Nov]
3 145T B/Gambia/G0137636/2013 Oct |
| EVitebeid1624/201 Mai May 2014 . B/England/372/2014 Mar
May 2014 B/Centre/1496/2013 Mar Mo0v, B/Georgia/687/2014 Mar
K165R B/Hong Kong/3224/2014May Y BiLisboa/4/2014 May B Yamagata:
G233 ——] B/Ukraine/6068/2014 Fep | "% A
B/Dnipro/231/2014 Mar
2681 [B/Cote d'lvoire/2091/2013 cs Dec |
: B/Hong Kong/439/2013 Dec -@Cote d'lvoire/2091/2013 MDCK2 Dec
HA2 numbering [ B/Cameroon/7386/2013 Dec | B/Cote d'lvoire/2012/2013 Nov
[—— B/England/373/2014 Mar R65H, B/Hong Kong/3224/2014 May
[B/Ghana/FS-1118/2013 Nov | K107N | A389V[T B/Hong Kong/3298/2014 May
B/Ghana/DIL1-0434/2014 Apr [ B/Hong Kong/3221/2014 May
B/Ghana/DILI-0487/2014 May 1 B/Hong Kong/445/2013 Dec
[B/Ghana/DILI-0506/2014 May Hizead | o B’H/g"/gzg:’é‘%“g’zo” Dec
B I | BiCameroon/2293/2014 Apr | T106A B/Canki 22612014 Jan
' B/Cameroon/2052/2014 Mar | B/Cank:ri/348l2014 Jan
B/Togo/LNG424/2013 Dec | BTokat/ 14312014 Jan
. ! EMMoscawi 42013 Mer [B/South Africa/662/2014 Feb |
Afr | C an Vir u S es B/Hong Kong/3298/2014 May L73F [ BToulon/2650/2013 Oct
[— B/Belgium/14G0509/2014 Apr B/Tomsk/1/2014 Apr
[ B/Kumamoto/46/2014 Mar B/Centre/1496/2013 Mar
(2 4) are b oX ed —— [B/Gambia/G0137636/2013 Oct B/Cameroon/2293/2014 Apr
[— | B/Togo/LNG415/2013 Nov -l B/Cameroon/2052/2014 Mar
B/Gambia/G0139336/2013 Oct 1A HEET | BiCameroon/7386/2013 Dec
B/Norway/970/2014 Mar I~ [B/Ghana/FS-1118/2013 Nov_| 1A
K209N A127T, | B/Ghana/DILI-0434/2014 Apr |
_{—‘. K343E | : {ECameroona736720 ]
H1220 — B/England/199/2014 Feb ggij ‘
| I— [B/Gambia/G0141336/2013 Oct | M1—
- - B/Gambia/G0141836/2013 Oct | M aonolLcazdiz0ls Dec
B/Victoria [B/Dakar/21/2013 Sep TB/GhanaDILL0500/2014 May
[  BlJohannesburg/3964/2012 Aug | —— B/England/373/2014 Mar
1B 0, D179E = B}/Castelo Branco PT/177/2013 Mar T46l, L B/Vitebsk/1624/2013 Mar
0, 0% S27IR B/Sachsen/1/2014 Feb N1255™_ B/Brandenburg/2/2014 Feb
B/Sachsen Anhalt/13/2013 Nov —EB/Sachsen Anhalt/13/2013 Nov
B/Brandenburg/2/2014 Feb LEUAN B/Sachsen/1/2014 Feb
BIAichil62/2013 Apr Bllceland/66/2014 Mar
Bliceland/66/2014 Mar S;_Ilc_:ela:%g?z%?szMar
Bllceland/63/2014 Mar ™ exas jan
B/Norway/2090/2013 Apr [ Blaihi2iz013 Ape
N129D B/Berlin/1/2014 Jan [ Re a0t
Bllceland/71/2014./pr B/Bretagne/ 15112013 Apr
B/Texas/02/2013 Jan L Norwiay/2090/2013 Apr
B/Bretagne/1591/2013 _/-\pr B/Pays de Loire/1222/2013 Mar
0, [ BJEstonia/77361/2013 Apr —— B/Estonia/77361/2013 Apr
230, 100% Ks2E. p1725 | B/Moscow/1212014 Mar - ' BlJohannesburg/3964/2012 Aug
-~ B/Moscow/2/2014 Feb L13l; B/Moscow/2/2014 Feb
B/Khabarovsk/14/2014 Apr _f_'| B/Moscow/12/2014 Mar
B/Pays de Loire/1222/2013 Mar B/Khabarovsk/14/2014 Apr
= B/Norway/3235/2013 Nov B/Guangdong Duanzhou/1160/2013 May
(n 2 3 0) —— BlJordan/30306/2013 Apr A3osv " Bigouth Austraia81/2012 Nov
Y179H |———— B/Jordan/30266/2013 Apr S205R gﬁgfg:gggggggg]gﬁgf
B/Jordan/30250/2013 Apr i r r
B/Jordan/30330/2013 May T E/doran/3025012013 Apr
BSouth $a/51/2012 Nov BiPortalegre PT/2332013 Mar
A169E ) BlPortalegre PT/233/2013 Mar N340D BIFonncugaN2337IZO12 Aug
B/Formosa/V2367/2012 Aug B/Norway/3235/2013 Nov
N197S B/G g Duanzhou/1160/2013 May '— B/Castelo Branco PT/177/2013 Mar
(-CHO) r B/Malta/636714/2011 Mar B/Malta/636714/2011 Mar
N75K, N165K, S172P B/Brisbane/60/2008 Aug B/England/393/2008 Aug
i ] B/England/393/2008 Aug 1204v. A35gE[T" B/Brisbane/60/2008 Aug
1461 B/Paris/1762/2009 Feb P418S, $42P, K125N, : B/Paris/1762/2009 Feb pife
L:BIMS&IMIZMO Mar N220K, 1271V, B/Hong Kong/514/2009 Oct | Ceer | 1B
B/Hong Kong/514/2009 Oct I 1B K373E[ E320D, E404K, N463D ) B/Odessa/3886/2010 Mar |50
B/Victoria/304/2006 Jun B/Victoria/304/2006 Jun
B/Malaysia/2506/2004 Dec N B/Hong Kong/436/2013 Dec
B/Malaysia/2506/2004 Dec
0.001 T

http://www.nimr.mrc.ac.uk/documents/about/NIMR-VCM-report-Sep-14-web.pdf

AFRICAN SOCIETY FOR LABORATORY MEDICINE



Antigenic analyses (HI/TRBC) of influenza B/Yamagata-lineage viruses

Haemagglution Inhibition Titre

Post infection ferret antisera

Viruses Collection Passage B/FI'"*  B/Estonia’ B/Mass® B/Mass?® B/Wis® B/Stock®  B/Phuket’
date History 4/06 55669/11 02/12 02/12 1/10 12/11 307313
AUS F3064-
SH479 F26/11 Egg F2/13 TIC F15/13 F10/13 F12/12 21D Egg
Genetic Group 1 2 2 2 3 3 3
REFERENCE VIRUSES
B/Florida/4/2006 1 2006-12-15 E7/E1 2560 160 640 160 320 640 640
B/Estonia/55669/2011 2 2011-03-14 MDCK1/MDCK1 1280 640 320 640 80 80 160
B/Massachusetts/02/2012 2 2012-03-13 E3/E4 5120 160 1280 320 320 1280 1280
B/Massachusetts/02/2012 2 2012-03-13 MDCK1/C2/MDCK3 5120 640 1280 640 320 640 1280
B/Wisconsin/1/2010 3 2010-02-20 E3/E2 1280 < 320 40 320 640 640_
B/Stockholm/12/2011 3 2011-03-28 E4/E1 1280 < 320 40 80 320 320
B/Phuket/3073/2013 3 2013-11-21 E4/E1 1280 < 320 40 160 320 640
TEST VIRUSES
B/Phuket/3073/2013 3 2013-11-21 MDCK2/MDCKA1 1280 80 320 160 20 320 640
B/Norway/1877/2014 3 2014-05-21 MDCK1 1280 80 320 160 20 320 320
B/Norway/2011/2014 3 2014-06-19 MDCKA1 640 40 320 80 20 320 320
B/Brisbane/9/2014 3 D/M unknown E4/E1 640 < 160 40 160 320 320
B/Norway/2045/2014 2014-05-28 MDCK2 1280 80 160 160 160 320 ND
B/Cameroon/1640/2014 2 2014-03-10 MDCK1/MDCK1 2560 640 320 640 10 160 320
B/Cameroon/2082/2014 2 2014-03-20 MDCK1/MDCKA1 2560 640 160 640 10 160 160
1.<=<40; 2.<=<10; 3. hyperimmune sheep serum; ND = Not done Vaccine PTEVI?US
vaccine

28-fold reduction in HI titre compared to the homologous titre

Good reactivity with antisera raised against more recent clade 3 viruses
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Influenza B/Yam low reactors in Hl assays in WHO CC
(September 2014 VCM)

WHO CC Yamagata (vass/2/2012)
CDC 541 (99%)
Low Reactors 3 (1%)
CNIC 821 (94%))
Low Reactors 55 (6%)
NIID 73 (100%)
Low Reactors 0 (0%)
NIMR 38 (67%)
Low Reactors 19 (33%)
VIDRL 65 (30%)
Low Reactors 153 (70%)
Total 1538 (87%)
Low Reactors 230 (13%)




Influenza B/Yam Phylogenetic Analyses — September 2014 VCM

Vaccine virus L G avial03-022701/2014 Mar Vaccine virus V193€' e ?*Norgayfjwﬂggé/zgfamay
» - Xtremadura; ar
Reference viruses [ &/Bayerm/1/2014 Feb Reference viruses ]
L D342N |~ B/Bayem/1/2014 Feb
B/Bucuresti/1772-1324/2014 Mar _E Bi/La Reunion/2047/2014 May
i — B/Switzerland/10295792/2014 Apr .
Collection date Bllceland/78/2014 May Collection date —  B/Switzerland/10205792/2014 Apr
Mar 2014 BB 13 Dac Mar 2014 ki2sr | B/Phuket3073/2013 MDCK2ZMDCK1 Nov
HA B/La Reunion/2047/2014 May] ~ |:| E’M“Egigfk%‘:m'\f;'zom Feb NA
Apr 2014 Apr 2014 LrsF
BiCroatia/5/2014 Jan
May 201 4 _E B/Stockholm/5/2014 Feb May 201 4 B/Bucuresti/1772-1324/2014 Mar
B/Moscow/9/2014 Mar [— B/Moscow/10/2014 Mar
L172Q" B/Norway/1877/2014 May —
[ B/Centre/1663/2014 May irhukensorazoiaeanoy b B/Phukeat/3073/2013
[ BiCroatia/5/2014 Jan _| B/Paris/2535/2013 Dec
HA2 numberlng ——— BJ/Switzerland/10294006/2014 Mar -
[— B/Paris/1105/2014 Mar f—
. . B/Phuket/3073/2013 E4 Nov ) :
Afr ican viruses B/Phuket/3073/2013 MDCK2MDCK1 Nov } 3éph uket/3073/2013 | Bllceland/76/2014 May 3
B/Moscow/10/2014 Mar B/Centre/1663/2014 May
—— B/Extremadura/1755/2014 Mar B/Latvia/03-022701/2014 Mar
8 r b X d r B/Kharkov/210/2014 Mar M36OV BlAustria/784609/2014 Mar
a e 0 e B/Bratislava/175/2014 Mar ABOT. B/Moscow/23/2014 Apr
—B%Georgi%§?23é?g1: Feb B/Moscow/13/2014 Apr
loscow pr B/Switzerland/10294006/2014 Mar
B/Moscow/13/2014 Apr B/Sassari/9/2014 Feb
B/Yamagata S OUStAlIBA000/2015 Mar Mo, _|: B/Sassari/10/2014 Feb
1 Bt e, unon Y [ ssammnrsaons o
B/St Petersburg/76/2014 Apr AdaaT o ;9 s nﬁ
85. 16.6% - B/Catalonia/2151450NS/2014 Jan BiParis/t 4 Mar
’ . —— B/Samsun/175/2014 Jan [ B/Brisbane/9/2014 E4E1
B/Brisbane/9/2014 E4E1 W 465‘_!3 /ngrifbar}ezi?gg};s 5;/2014 )
B/Brisbane/9/2014 E4 atalonia an
N116K, B/Tochigi/14221/2014 Mar I B/Bratislava/175/2014 Mar
K298E B/Dnipro/231/2014 Mar A21BE! B/Kharkov/210/2014 Mar
/ 1 i
Ea12K S!gzg?galla“/,(izBOW‘;O’\:ina( B Victoria- Q42R, ABBT, T125K, stmm?,l’?z?&%‘?ﬁ?,?lzom Feb
B/Ukraine/6068/2014 Feb lineage NA 212355 D340N ibirsk/1/2012 Feb
B/England/372/2014 Mar 4 A } B .
196N B/Guangdong Liwan/1133/2014 Feb Ad5T § (FCHO) T Raconain/1/2010 Feb BiFiranza/2/2014 Jan
B/Hong Kong/436/2013 Dec B/Austria/783231/2014 M
sis0.  (tCHO) B/Novosibirsk/1/2012 Feb ) ustriart ar
426. 83.4% 3 B/Wisconsin/1/2010 Feb V401l y B/Gomel/1635/2014 May
! : N165Y, T37A. Q122K T181K,~ B/Firenze/2/2014 Jan B/Gomel/1634/2014 May
G229D K298E, E312K 1 B/Austria/783231/2014 Mar B/La Reunion/2062/2014 May
_ ———— B/Stockholm/12/2011 Mar B/South Africa/4437/2013 Jun
(n = 5 11) B/Gomel/1635/2014 May B/Berlin/2/2014 Feb
~_B/Gomel/1634/2014 May ]

B/Austria/784502/2014 Mar

[B/La Reunion/2062/2014 May] B/Miyagi/21/2014 Mar

T234R B/Miyagi/21/2014 Mar

B/Austria/784502/2014 Mar Bllsrae 2120812014 Mar
B/Berlin/2/2014 Feb
B/South Africa/4437/2013 Jun Bflsrael/Z1321/2014 Feb
Bllsraeliz1321/2014 Feb Bllsrael/Z1323/2014 Feb
Bllsrael/z1411/2014 Mar B/Finland/392/2014 Jan
G183E Bllsrael/Z1323/2014 Feb T4pa | B/Hungary/378/2014 Jan
Bllsrael/Z1508/2014 Mar B/Stockholm/4/2014 Feb 2
B/Stockholm/4/2014 Feb B/Hungary/379/2014 Jan
K8GR, 5220G, 1320 B/Finland/392/2014 Jan B/lsraeliZ1532/2014 Mar
g;:ungaw;g;ggg}: jan 2 B/IsraeliZ1510/2014 Mar
ungary an
Bllsrael/z1532/2014 Mar | 8o Ko 11013 Mar
D163G— B/Israel/Z1510/2014 Mar B/Zambia/13-348/2013 S
T121S  |— B/Lithuania/6935/2013 Mar ] e e D15 M
/29/2014
{LBQ,%%%,?/%BM Jen. _| B/Trabzon/30/2014 Jan
i B/Cameroon/1640/2014 Mar B/Trabzon/29/2014 Jan
[~ B/Armenia/469/2013 Mar T1061, S295R B/Cameroon/1640/2014 Mar
D196N —— B/Armenia/311/2013 Mar B/Lisboa/3/2014 Feb
[~ BlLisboa/3/2014 Feb 1248V — B/Armenia/469/2013 Mar
(+CHO) ——— [ B/Zambia/13-348/2013 Sep B/M 02/2012 Mar
R48K,  T181A _ B/Hong Kong/3577/2012 Jun '— B/Estonia/55669/2011 Mar
B/Estonia/55669/2011 Mar B/Brisbane/3/2007 Sep
B/Massachusetts/02/2012 Mar L B/Florida/4/2006 Dec
B/Brisbane/3/2007 Sep
— B/Florida/4/2006 Dec W

0.002

http://www.nimr.mrc.ac.uk/documents/about/NIMR-VCM-report-Sep-14-web.pdf
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WHO: Availability and Provision of Candidate Vaccine Viruses

Seasonal Influenza

http://www.who.int/influenza/vaccines/virus/candidates_reagents/summary_a hilnl cvv_sh15.pdf?ua=1
http://www.who.int/influenza/vaccines/virus/candidates_reagents/summary_a h3n2_cvv_shl15.pdf?ua=1
http://www.who.int/influenzal/vaccines/virus/candidates_reagents/summary_b yam_cvv_sh15.pdf?ua=1

http://www.who.int/influenzal/vaccines/virus/candidates_reagents/summary_b_vic_cvv_sh15.pdf?ua=1

Sites are updated after each VCM and as additional High Growth Reassortants
(HGRs) become available

Zoonotic Influenza (Pandemic Potential)

http://www.who.int/influenzal/vaccines/virus/201409_zoonotic_vaccinevirusupdate.pdf?ua=1

The latest update following the September 2014 VCM, giving indication of
what viruses have been selected for production of candidate vaccine viruses
(attenuated, using reverse genetics) and those that are already available.
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