Amino acid alignment of B/Ann Arbor/1/1966 and B/Brisbane/60/2008 PB2
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TLAKIELLKQLLRDNEAKTVLKQTTVDQYNIIRKENTSRIEIRNPSLRMKWAMCSNEPLA
TLAKIELLKQLLRDNEAKTVLKQTTVDQYNIIRKENTSRIEMNPSLRMKWAMCSNEPLA
LTKGDMANRIPLEYKGIMLKTNAEDIGTKGOMCSIAAVTWWNTYGPIGDTEGEFEIN
LTKGDMANRIPLEYKGI@LKTNAEDIGTKGOMCSIAAVTWWNTYGPIGDTEGFEFE
FLRKMRLDNATWGRITFGPVERVRKRVLLNPLTKEMPPDEASNVIMEILFPKEAGIPRES
FLRKMRLDNATWGRITFGPVERVRKRVLLNPLTKEMPPDEASNVIMEILFPKEAGIPRES
HRELIKEKREKLKGTMITPIVLAYMLERELVARRRFLPVAGATSAEFIEMLHCLQGE
IHRELTKEKREKLKGTMITPIVLAYMLERELVARRRFLPVAGATSAEFIEMLHCLQOGE

NWROIYHPGGNKLTESRSQSMIVACRKIYRRSIVASNPLELAVEIANKTVIDTEPLKSCL
NWROIYHPGGNKLTESRSQSMIVACRKIMRRSIVASNPLELAVEIANKTVIDTEPLKSCL

AAMDGGDVACDITRAALGLKIRQRORFGRLELKRISGRGFKNDEEILIGNGTIQKIGIWD,
AAMDGGDVACDITRAALGLKIRQRORFGRLELKRISGRGFKNDEEILIGNGTIQKIGIWD,

GEEEFHVRCGECRGILKKSKMABWIEKLLINSAKKEDMIMDLITILCMVESQDTRMFQOGVRGEI
GEEEFHVRCGECRGILKKSKMIREKLLINSAKKEDMADLIILCMVESQDTRMFOGVRGET
NEFLNRAGQLLSPMYQLORYFLNRSNDLEDQWGYEEISPKASELHGINEMMNASDY TLKG

INFLNRAGQLLSPMYQLQRYFLNRSNDLFDOWGYEENPKASELHGINERMNASDY TLKGERV]

TINWNVIDDESSWETEKVSITKNLSLIKRTGEVIMGANDVSELESQAQLMITYDTPKMWE
TIINVIDDESSHMETEKVSITKNLSLIKRTGEVIMGANDVSELESQAQLMITYDTPKMWE

GTTKELVONTYQWVLKNLVTLKAQFLLGKEDMFQWDAFEAFIMSTIIPOKMAGQY SGEFARA
GTTKELVONTYQWVLKNLVTLKAQFLLGKEDMFQWDAFEARMSIIPOKMAGQY SGEFARA

LKOMRDQEVMKTDQFIKLLPFCEFSPPKLRSNGEPYQFLINLMILKGGGENFIEVRKGSPLE'S
LKOMRDQEVMKTDQFIKLLPFCEFSPPKLRSNGEPYQFLINLIMIL KGGGENFIEVRKGSPLFE'S
YNPOTEVLTICGRMMSLKGKIEDEERNRSMGNAVLAGFLVSGKYDPDLGDFKTIEELEKL
YNPOQTEVLTICGRMMSLKGKIEDEERNRSMGNAVLAGFLVSGKYDPDLGDFKTIEELEKL
KPGEKANILLYQGKPVKVVKRKRYSALSNDISQGIKRQRMTVESMGWALS
KPGEKANILLYQGKPVKVVKRKRYSALSNDISQGIKRQRMTVESMGWALS

- anino acid identical

[]= amino acid changes

= amino acid changes present in the cold adapted MDV

Amino acid changes:

R43K R780Q

K115R M183I
V291T I303X
R382K M383L
K397R P4565S
L468S V4791
K483R T4921
E582X R639K

M641Vv



Amino acid alignment of B/Ann Arbor/1/1966 and B/Brisbane/60/2008 PB1
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B/Brisbane/60/2008

NINPYFLFIDVPEMOAAISTTEFPYTGVPPYSHGTGTGYTIDTVIRTHEYSNKGKQYISD
NINPYFLFIDVPYOAAISTTFPYTGVPPYSHGTGTGYTIDTVIRTHEYSNKGKQYISD
VDPTNGPLPEDNEPSAYAQLDCVLEALDRMDEEHPGLFQAASQNAMEALMVTTVD
IMVDPTNGPLPEDNEPSAYAQLDCVLEALDRMDEEHPGLFQAASQONAMEALMVTTVD
KLTOGROTEFDWTVCRNQPAATALNTTITSFRLNDLNGADKGGLIYPFCODIIDSLDIY
KLTOQGROQTEFDWTVCRNQPAATALNTTITSFRLNDLNGADKGGLMPFCQODIIDSLD,
FESVKNIKKKLPAKNRKGEFLIKRIPMKVKD NVEYTIKRALSLNTMTKDAERGKLKRRA
FESVKNIKKKLPAKNRKGFLIKRIPMKVKDINITIMVEY IKRALSLNTMTKDAERGKLKRRA
IATAGIQIRGFVLVVENLAKNICENLEQSGLPVGGNEKKAKLSNAVAKMLSNCPPGGIS
IATAGIQIRGFVLVVENLAKNICENLEQSGLPVGGNEKKAKLSNAVAKMLSNCPPGGIS
TVTGDNTKWNECLNPRIFLAMTERITRDSPMWEFRDECSIAPVLESNKIARLGKGEFMITSK
TVTGDNTKWNECLNPRIFLAMTERITRDSPYWFRDEFCSIAPVLESNKIARLGKGFMITSK

TKRLKAQIPCPDLENIPLERYNEETRAKLKKLKPFENEEGTASLSPGMMMGMENMLSTVL
TKRLKAQIPCPDLFNIPLERYNEETRAKLKKLKPFEFNEEGTASLSPGMMMGMENMLSTVL

GVAALGIKNIGNIREYLWDGLOSSDDFALFVNAKDEETCMEGINDFYRTCKLLGIMNMSKKEK]
GVAALGIKNIGNS¥YLWDGLOSSDDFALFVNAKDEETCMEGINDFYRTCKLLGYNMSKKEK]

SYCNETGMFEFTSMEFYRDGEFVSNFAMELPSEFGVAGVNESADMAIGMTIIKNNMINNGMGE
SYCNETGMFEFTSMFYRDGEFVSNFAMELPSEFGVAGVNESADMAIGMTIIKNNMINNGMGP
ATAQTATIQLFIADYRYTYKCHRGDSKVEGKRMKIIKELWENTKGRDGLLVADGGPNIYNI,
ATAQTAIQLFIADYRYTYKCHRGDSKVEGKRMKIIKELWENTKGRDGLLVADGGPNIYNI,
RNLHIPEIVLKYNLMDPEYKGRLLHPONPFVGHLSIEGIKEADITPAHGPEKKMDYDAVS
RNLHIPEIVLKYNLMDPEYKGRLLHPONPFVGHLSIEGIKEADITPAHGPWYKKMDYDAVS
GTHSWRTKRNRSILNTDORNMILEEQCYAKCCNLFEACENSASYRKPVGQHSMLEAMAHR
GTHSWRTKRNRSILNTDORNMILEEQCYAKCCNLFEACENSASYRKPVGQHSMLEAMAHR

LRMDARLDYESGRMSKDDFEKAMAHLGEIGHI
LRMDARLDYESGRMSKDDFEKAMAHLGETIGMI

IBl- a2nino acid identical

[]= amino acid changes

Amino acid changes:

I14v AG4T

V1e64T K176R
R211K R214K
I331Vv N3758
R433K I474v

I651V H751Y



Amino acid alignment of B/Ann Arbor/1/1966 and B/Brisbane/60/2008 PA
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MDTEFITRNFQTTIIQKAKNTMAEFSEDPELQPAMLEFNICVHLEVCYVISDMNELDEEGK)S
MDTEFITRNFQTTIIQKAKNTMAEFSEDPELQPAMLENICVHLEVCYVISDMNELDEEGKEY
YTALEGQOGKEQNLRPQYEVIEGMPRINIAWMVORSLAQEHGIETPRIYLADLFDYKTKRFEFIE

YTALEGQGKEQNLRPQYEVIEGMPRIIAWMVORSLAQEHGIETPIMYLADLFDYKTKRFIE

GITKGLADDYFWKKKEKLGNSMELMIFSYNQDYSLSNERSLDEEGKGRVLSRLTELQAE
GITKGLADDYFWKKKEKLGNSMELMIFSYNQDYSLSNESSLDEEGKGRVLSRLTELQAE

LSLKNLWOVLIGEEDWMEKGIDFKLGQTISINLRDISVPAGFSNFEGMRSYIDNIDPKGATIE
LSLKNLWOVLIGEEDYEKGIDFKLGQTISIRLRDISVPAGFSNFEGMRSYIDNIDPKGATIE
RNLARMSPLVSVTPKKLISWEDLRPIGPHIYSHELPEVPYNAFLLMSDELGLANMTEGKSK]
RNLARMSPLVSVTPKKLBWEDLRPIGPHIYBHELPEVPYNAFLLMSDELGLANMTEGKSK]

KPKTLAKECLEKYSTLRDQTDPILIMKSEKANENFLWKLWRDCVNTISNEETSNELQKTN
KPKTLAKECLEKYSTLRDQTDPILIMKSEKANENFLWKLWRDCVNTISNEETSNELQKTN]
YAKWATGDGLTYQKIMKEVAIDDETMMOEEPKIPNKCRVAAWVQTEMNLLSTLTSKRALD)
YAKWATGDGLTYQKIMKEVAIDDETME®OEEPKIPNKCRVAAWVQTEMNLLSTLTSKRALD
LPEIGPDYAPVEHVGSERRKYEFVNEINYCKASTVMMKYVLFHTSLLNESNASMGKYKVIP
LPEIGPDIAPVEHVGSERRKYFVNEINYCKASTVMMKYVLFHTSLLNESNASMGKYKVIP
ITNRVVNEKGESFDBMLYGLAVKGQSHLRGDTDVVTVVTFEFSSTDPRVDSGKWPKYTVER
ITNRVVNEKGESFDMLYGLAVKGQSHLRGDTDVVTVVTFEFSSTDPRVDSGKWPKYTVER

IGSLEVSGREKSVYLYCRVNGTNKIQOMKWGMEARRCLLOSMQOOMEATVIBOESSTIQGYDMT
IGSLEVSGREKSVYLYCRVNGTNKIQOMKWGMEARRCLLOSMQOQOMEATVREOESSTIQGYDMT

KACFKGDRVNSPKTEFSIGTQEGKLVKGSFGKALRVIFTKCLMHYVEGNAQLEGESAESRR
KACFKGDRVNSPKTFSIGTQEGKLVKGSFGKALRVIFTKCLMHYVEGNAQLEGESAESRR
LLLLIQALKDRKGPWVEFDLEGMYSGIEECISNNPWVIQSIWYWENEWLGFEKEGEKVLESHE
LLLLIQALKDRKGPWVEFDLEGMYSGIEECISNNPWVIQSYYWENEWLGFEKEGNKVLES\Y

DEIMDE
DEIMDE

- anino acid identical
[]= amino acid changes
= amino acid changes present in the cold adapted MDV

Amino acid changes:

T60A N86T

R105K H160S
I196V K210R
K258T S271D
Y387C V4281
D589E AT700V

S714N I720V



Amino acid alignment of B/Ann Arbor/1/1966 and B/Brisbane/60/2008 NP
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MSNMDIDGINTGTIDKTPEEITSGTSGIRTRPIIIMPATLAPPSNKRTRNPSPERATTSSERLY
MSNMDIDGINTGTIDKTPEEITSGTSGITRPITIINPATLAPPSNKRTRNPSPERATTSSEM
IV GRINTOKKQTPTEIKKSVYNMVVKLGEFYNQMMVKAGLNDDMERNLIQNAHAVERILLA
IBVGRINTOKKQTPTEIKKSVYNMVVKLGEFYNQMMVKAGLNDDMERNLIQNAHAAERILLA

ATDDKKTEMOKKKNARDVKEGKEEIDHNKTGGTFYKMVRDDKTIYFSPIRITFLKEEVKT
ATDDKKTEROKKKNARDVKEGKEEIDHNKTGGTFYKMVRDDKTIYFSPIRITFLKEEVKT

MYKTTMGSDGESGLNHIMIGHSQMNDVCFQRSKALKRVGLDPSLISTFAGSTIMPRRSGAT
MYKTTMGSDGESGLNHIMIGHSQMNDVCFQRSKALKRVGLDPSLISTFAGSTIYPRRSGAT
GVAIKGGGTLVAEAIRFIGRAMADRGLLRDIBAKTAYEKILLNLKNKCSAPQQKALVDQ
GVAIKGGGTLVAEAIRFIGRAMADRGLLRDIMAKTAYEKILLNLKNKCSAPQQKALVDQ

IGSRNPGIADIEDLTLLARSMVVVRPSVASKVVLPISINAKIPQLGENVEEYSMVGYEAM
IGSRNPGIADIEDLTLLARSMVVVRPSVASKVVLPISIMAKIPQLGENVEEYSMVGYEAM

ALYNMATPVSILRMGDDAKDKSQLEFFMSCFGAAYED@RVLSALTGTEFKPRSALKCKGEH
ALYNMATPVSILRMGDDAKDKSQLEFFMSCFGAAYEDIMRVLSALTGTEFKPRSALKCKGEH

PAKEQVEGMGAALMSIKLQFWAPMTRSGGNEVGGDGGSGQISCSPVFAVERPIALSKQA
PAKEQVEGMGAALMSIKLQFWAPMTRSGGNEVGGDGGSGQISCSPVFAVERPIALSKQA
RRMLSMNIEGRDADVKGNLLKMMNDSMAKKTNGNAF IGKKMFQISDKNKMNPWBTPIKOQ
RRMLSMNIEGRDADVKGNLLKMMNDSMAKKTEGNAF IGKKMFQISDKNKIWNPERRT P TKQ

TIPNFFFGRDTAEDYDDLDY
TIPNFFFGRDTAEDYDDLDY

- anino acid identical
[]= amino acid changes
= amino acid changes present in the cold adapted MDV

Amino acid changes:

A28T K34R

A60D I61D

R65K V114A
Y129E L233V
R272K N339Y
Q397L N513S
I531T V5341

D535E



Amino acid alignment of B/Ann Arbor/1/1966 and B/Brisbane/60/2008 M1l

B/Ann Arbor/1/1966 MSLEGDTIAYLLSLTEDGEGKAELAEKLHCWEGGKEFDLDSALEWIKNKRCLTDIQKALT
B/Brisbane/60/2008 MSLEGDTIAYLLSLTEDGEGKAELAEKLHCWEGGKEFDLDSALEWIKNKRCLTDIQKALT
B/Ann Arbor/1/1966 GASICFLKPKDQERKRRFITEPLSGMGTTATKKKGLILAERKMRRCVSFHEAFEIAEGHE
B/Brisbane/60/2008 GASICFLKPKDQERKRRFITEPLSGMGTTATKKKGLILAERKMRRCVSFHEAFEIAEGHE
B/Ann Arbor/1/1966 SSALLYCLMVMYLNPGNYSMQVKLGTLCALCEKQASHSHRAHSRAARSSVPGVRREMOM
B/Brisbane/60/2008 SSALLYCLMVMYLNPGNYSMQVKLGTLCALCEKQASHSHRAHSRAARSSVPGVRREMOM
B/Ann Arbor/1/1966 SAMNTAKTMNGMGKGEDVQKLAEELQSNIGVLRSLGASQKNGEGIAKDVMEVLKQSSMGN|
B/Brisbane/60/2008 SAMNTAKTMNGMGKGEDVQKLAEELQSNIGVLRSLGASQKNGEGIAKDVMEVLKQSSMGN|

B/Ann Arbor/1/1966 SALVKKYL
B/Brisbane/60/2008 SALVKKYL

- anino acid identical
= amino acid changes present in the cold adapted MDV

Amino acid changes:
None



Amino acid alignment of B/Ann Arbor/1/1966 and B/Brisbane/60/2008 M2

B/Ann Arbor/1/1966 MLEPFQILSICSFILSALHFMAWT IGHLNQIKRGYNI® BWPNKETINREVSILRHSY]
B/Brisbane/60/2008 MLEPFOILMICSFILSALHFMAWTIGHLNQIKRGH I€PNKETINREVSILRHSY]
B/Ann Arbor/1/1966 OKEIQAKETMKEVLSDNMEMISDHIMIEGLSAEEI TKMGETVLE O
B/Brisbane/60/2008 OKEIQAKETMKEVLSDNMEMINDHIMIEGLSAEEITIKMGETVLERS H

- amnino acid identical
[]= amino acid changes

Amino acid changes:

SOT V351
L37M R42K
N43G I80V
S82N V861

V1051 Q109H



Amino acid alignment of B/Ann Arbor/1/1966 and B/Brisbane/60/2008 NS1

B/Ann Arbor/1/1966
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B/Ann Arbor/1/1966
B/Brisbane/60/2008

B/Ann Arbor/1/1966
B/Brisbane/60/2008

B/Ann Arbor/1/1966
B/Brisbane/60/2008

B/Ann Arbor/1/1966
B/Brisbane/60/2008

MABENMTTTQIEVGPGATNAT INFEAGILECYERLSSORALDYPGODRLNRLKRKLESRI
MANNNMTTTQIEVGPGATNATINFEAGILECYERLSPYORALDYPGODRLNRLKRKLESRI

KTHNKSEPESKRMSLEERKATIGVKMMKVLLFMNPSAGIEGEFEPYCMKESSNSNCNY
DYPISTPE@NCLDDIEEEPENVDPTE IVLRDMNNKDARQKIKEEVNTQKEGKFRLTIKRDHS
DYPSTPIMNCLDDIEEEPERVDEPTE IVLRDMNNKDARQKIKEEVNTQKEGKFRLT IKRDW

RNVLSLRVLVNGTFLKHPNGMKSLSTLHRLNAYDQSGRLVAKLVATDDLTVEDEEDGHRI
RNVLSLRVLVNGTFLKHPNGEIKSLSTLHRLNAYDQSGRLVAKLVATDDLTVEDEEDGHRI

KTHNKSEPESKRMSLEERKAIGVKMMKVLLFMNPSAGIEGFEPYCMKINSSNSNC] PNC
[NWT

LNSLFERANEGHSKPIRAAETAVGVLSQFGQOEHRLSPEEGDN]
LNSLFERINEGHSKPIRAAETAVGVLSQFGQOEHRLSPEEGDN]

- anino acid identical
[]= amino acid changes

Amino acid changes:

D3N A4N

S37W N107S
P114T N115K
Clley P123S
Gl26E K127R
N138D D141G

Y200H F247L



Amino acid alignment of B/Ann Arbor/1/1966 and B/Brisbane/60/2008 NEP

B/Ann Arbor/1/1966 MABRNMTTTQIEWRMKKMAIGSSTHSSSVLMKDIQSQFEQLKLRWESYPNLVKSTDYHQISS
B/Brisbane/60/2008 MANINNMTTTQIEWRMKKMAIGSSTHSSSVLMKDIQSQFEQLKLRWESYPNLVKSTDYHQIM
B/Ann Arbor/1/1966 RETIRLVITEELYLLSKRIDDNILFHKTVIANSSIIADMMVSLSLLETLYEMKDVVEVYSR
B/Brisbane/60/2008 RETIRLVITEELYLLSKRIDDNILFHKTVIANSSIIADMWVSLSLLETLYEMKDVVEVYSR
B/Ann Arbor/1/1966 QCL|
B/Brisbane/60/2008 OCL

- amino acid identical
[]= amino acid changes

Amino acid changes:

D3N A4N
R60K I9%v



