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1 Fil=r7e H1 HA MKANLLVLLCALAAADADTICIGYHANNSTDTVDTVLEK

NVTVTHSVNLLEDSHNGKLCRLKGIAPLQLGKCNIAGWL
LGNPECDPLLPVRSWSYIVETPNSENGICYPGDFIDYEELR
EQLSSVSSFERFEIFPKESSWPNHNTNGVTAACSHEGKSSF
YRNLLWLTEKEGSYPKLKNSYVNKKGKEVLVLWGIHHP
PNSKEQQNLYQNENAYVSVVTSNYNRRFTPEIAERPKVR
DQAGRMNYYWTLLKPGDTIIFEANGNLIAPMYAFALSRG
FGSGIITSNASMHECNTKCQTPLGAINSSLPYQNIHPVTIGE
CPKYVRSAKLRMVTGLRNNPSIQSRGLFGAIAGFIEGGWT
GMIDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVN | 5o
TVIEKMNIQFTAVGKEFNKLEKRMENLNKK VDDGFLDIW
TYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAK
EIGNGCFEFYHKCDNECMESVRNGTYDYPKYSEESKLNR
EKVDGVKLESMGIYQILATYSTVASSLVLLVSLGAISFWM
CSNGSLQCRICI

2 |#ime7 H2 HA MAITYLILLFTAVRGDQICIGYHSNNSTEKVDTILERNVTV
THAQNILEK THNGKLCKLNGIPPLELGDCSIAGWLLGNPE
CDRLLTVPEWSYIMEKENPRNGLCYPGSFNDYEELKHLLS
SVTHFEK VKILPKDRWTQHTTTGGSRACAVSGNPSFFRN
MVWLTKKGSNYPIAKGSYNNTSGEQMLIIWGVHHPSNDE
TEQRTLYQNVGTY VSIGTSTLNKRSIPVIATRPKVNGQGG 30
RMEFSWTILDIWDTINFESTGNLIAPEYGFRISKRGSSGIM
KTEGTLENCETKCQTPLGAINTTLPFHNVHPLTIGECPKYV
KSERLVLATGLRNVPQIESRGLFGAIAGFIEGGWQGMIDG
WYGYHHSNDQGSGYAADKESTQKAIDGITNRVNSVIEK
MNTQFEAVGKEFSNLEKRLENLNKKMEDGFLDVWTYNA
ELLVLMENERTLDFHDSNVKNLYDRVRMQLRDNAKELG
NGCFEFYHKCDDECMNSVKNGTYDYPKYEEESKLNRNEI
KGVKLSNMGVYQILAIYATVAGSLSLAIMIAGISLWMCSN
GSLQCRICI

40
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pilRiy7Z H3 HA

MKTHALSYIFCLALGQDLPGNDNSTATLCLGHHAVPNGT
LVKTITDDQIEVINATELVQSSSTGKICNNPHRILDGIDCT
LIDALLGDPHCDVFQNETWDLFVERSKAFSNCYPYDVPD
YASLRSLVASSGTLEFITEGFTWTGVTQNGGSNACKRGPG
NGFFSRLNWLTKSGSTYPVLNVTMPNNDNFDKLYIWGV
HHPSTNQEQTSLYVQESGRVTVSTRRSQQSIIPNIGSRPWV
RGQSSRISIYWTIVKPGDVLVINSNGNLIAPRGYFKMRTG
KSSIMSSDAPIDTCISECITPNGSIPNDKPFQNVNKITYGAC
PKYVKQNTLKLATGMRNVPEKQTRGLFGAIAGFIENGWE
GMIDGWYGFRHQNSEGTGQAADLKSTQAAIDQINGKLN
RVIEKTNEKFHQIEKEFSEVEGRIQDLEKYVEDTKIDLWSY
NAELLVALENQHTIDLTDSEMNKLFEKTRRQLRENAEDM
GNGCFKIYHKCDNACIESIRNGTYDHDVYRDEALNNRFQI
KGVELKSGYKDWILWISFAISCFLLCVVLLGFIMWACQRG
NIRCNICI

Bz H4 HA

MLSIVILFLLIAENSSQNY TGNPVICMGHHAVANGTMVKT
LADDQVEVVTAQELVESQNLPELCPSPLRLVDGQTCDIIN
GALGSPGCDHLNGAEWDVFIERPNAVDTCYPFDVPEYQS
LRSILANNGKFEFIAEEFQWNTVKQNGKSGACKRANVDD
FFNRLNWLVKSDGNAYPLQNLTKINNGDYARLYIWGVH
HPSTSTEQTNLYKNNPGRVTVSTKTSQTSVVPDIGSRPLV
RGQSGRVSFYWTIVEPGDLIVFNTIGNLIAPRGHYKLNNQ
KKSTILNTAIPIGSCVSKCHTDKGSLSTTKPFQNISRIAVGD
CPRYVKQGSLKLATGMRNIPEK ASRGLFGATAGFIENGW
QGLIDGWYGFRHQNAEGTGTAADLKSTQAAIDQINGKLN
RLIEKTNDK YHQIEKEFEQVEGRIQDLENY VEDTKIDLWS
YNAELLVALENQHTIDVTDSEMNKLFERVRRQLRENAED
KGNGCFEIFHKCDNNCIESIRNGTYDHDIYRDEAINNRFQI
QGVKLTQGYKDIILWISFSISCFLLVALLLAFILWACQNGN
IRCQICI

FRE97Z HS HA

MERIVLLLAIVSLVKSDQICIGYHANKSTKQVDTIMEKNV
TVTHAQDILERTHNGKLCSLNGVKPLILRDCSVAGWLLG
NPMCDEFLNLPEWL YIVEKDNPINSLCYPGDFNDYEELKY
LLSSTNHFEKIRIIPRSSWSNHDASSGVSSACPYIGRSSFLR
NVVWLIKKNNTYPTIKRSYNNTNQEDLLILWGIHHPNDA
AEQTKLYQNPTTY VSVGTSTLNQRSIPEIATRPK VNGQSG
RMEFFWTILKPNDAINFESNGNFIAPRYAYKIVKKGDSAI
MKSGLAYGNCDTKCQTPVGEINSSMPFHNIHPHTIGECPK
YVKSDRLVLATGLRNVPQRKKRGLFGAIAGFIEGGWQG
MVDGWYGYHHSNEQGSGY AADKESTQKAIDGITNKVNS
IIDKMNTRFEAVGKEFNNLERRVENLNKKMEDGFLDVWT
YNVELLVLMENERTLDFHDSNVNNLYDKVRLQLKDNAR
ELGNGCFEFYHKCDNECMESVRNGTYDYPQYSEEARLNR
EEISGVKLESMGVYQILSIYSTVASSLALAIMIAGLSFWMC

SNGSLQCRICI
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Bilwi7e H6 HA

MIAIIVVAILATAGRSDKICIGYHANNSTTQIDTILEKNVTV
THSVELLENQKEERFCKILKKAPLDLKGCTIEGWILGNPQ
CDLLLGDQSWSYIVERPTAQNGICYPGVLNEVEELKALIG
SGERVERFEMFPKSTWTGVDTSSGVTRACPYNSGSSFYR
NLLWIIKTKSAAYSVIKGAYNNTGNQPILYFWGVHHPPDT
NEQNTLYGSGDRY VRMGTESMNFAKSPEIAARPAVNGQ
RGRIDYYWSILKPGETLNVESNGNLIAPWYAFRFVSTSNK
GAVFKSNLPIENCDATCQTVAGVLRTNKTFQNVSPLWIGE
CPKYVKSESLRLATGLRNVPQIETRGLFGAIAGFIEGGWT
GMIDGWYGYHHENSQGSGYAADRESTQKAVDGITNKVN
SIIDKMNTQFEAVDHEFSNLERRIDNLNKRMEDGFLDVW
TYNAELLVLLENERTLDLHDANVKNLYERVKSQLRDNA
MILGNGCFEFWHKCDDECMESVKNGTYDYPKYQDESKL
NRQEIESVKLESLGVYQILAIYSTVSSSLVLVGLITAVGLW
MCSNGSMQCRICI

FlRiy7Z H7 HA

MNTQILVFALVAVIPTNADKICLGHHAVSNGTK VNTLTER
GVEVVNATETVERTNIPKICSKGKRTTDLGQCGLLGTITG
PPQCDQFLEFSADLIIERREGNDVCYPGKFVNEEALRQILR
GSGGIDKETMGFTYSGIRTNGTTSACRRSGSSFYAEMEWL
LSNTDNASFPQMTKSYKNTRRESALIVWGIHHSGSTTEQT
KLYGSGNKLITVGSSK YHQSFVPSPGTRPQINGQSGRIDFH
WLILDPNDTVTFSFNGAFIAPNRASFLRGK SMGIQSDVQV
DANCEGECYHSGGTITSRLPFQNINSRAVGKCPRY VKQES
LLLATGMKNVPEPSKKRKKRGLFGAIAGFIENGWEGLVD
GWYGFRHQNAQGEGTAADYKSTQSAIDQITGKLNRLIEK
TNQQFELIDNEFTEVEKQIGNLINWTKDSITEVWSYNAELI
VAMENQHTIDLADSEMNRLYERVRKQLRENAEEDGTGC
FEIFHKCDDDCMASIRNNTYDHSK YREEAMQNRIQIDPVK
LSSGYKDVILWFSFGASCFLLLAIAMGLVFICVKNGNMRC
TICI

Filwig7Z H8 HA

MEKFIATATLASTNAYDRICIGYQSNNSTDTVNTLIEQNVP
VTQTMELVETEKHPAYCNTDLGAPLELRDCKIEAVIYGNP
KCDIHLKDQGWSYTVERPSAPEGMCYPGSVENLEELRFVF
SSAASYKRIRLFDYSRWNVTRSGTSKACNASTGGQSFYRS
INWLTKKEPDTYDFNEGAY VNNEDGDITFLWGIHHPPDTK
EQTTLYKNANTLSSVTTNTINRSFQPNIGPRPLVRGQQGR
MDY YWGILKRGETLKIRTNGNLIAPEFGYLLKGESYGRII
QNEDIPIGNCNTKCQTYAGAINSSKPFQNASRHYMGECPK
YVKKASLRLAVGLRNTPSVEPRGLFGAIAGFIEGGW SGMI
DGWYGFHHSNSEGTGMAADQKSTQEAIDKITNKVNNIVD
KMNREFEVVNHEFSEVEKRINMINDKIDDQIEDLWAYNA
ELLVLLENQKTLDEHDSNVKNLFDEVKRRLSANAIDAGN
GCFDILHKCDNECMETIKNGTYDHKEYEEEAKLERSKING
VKLEENTTYKILSIYSTVAASLCLAILIAGGLILGMQNGSC

RCMECI
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BilREy7Z HO HA

METKAITAALLMVTAANADKICIGYQSTNSTETVDTLTES
NVPVTHTKELLHTEHNGMLCATDLGHPLILDTCTIEGLIY
GNPSCDILLGGKEWSYIVERSSAVNGMCYPGNVENLEEL
RSLFSSAKSYKRIQIFPDKTWNVTYSGTSRACSNSFYRSM
RWLTHKSNSYPFQNAHYTNNERENILFMWGIHHPPTDTE
QTDLYKNADTTTSVTTEDINRTFKPVIGPRPLVNGQQGRI
DYYWSVLKPGQTLRIRSNGNLIAPWYGHVLTGESHGRIL
KTDLNNGNCVVQCQTEKGGLNTTLPFHNISKYAFGNCPK
YVGVKSLKLPVGLRNVPAVSSRGLFGAIAGFIEGGWPGL
VAGWYGFQHSNDQGVGMAADKGSTQKAIDKITSKVNNII
DKMNKQYEVIDHEFNELEARLNMINNKIDDQIQDIWAYN
AELLVLLENQKTLDEHDANVNNLYNKVKRALGSNAVED
GNGCFELYHKCDDQCMETIRNGTYDRQKYQEESRLERQ
KIEGVKLESEGTYKILTIYSTVASSLVLAMGFAAFLFWAM
SNGSCRCNICI

10

Bl HIOHA

MYKVVVIIALLGAVKGLDRICLGHHAVANGTIVKTLTNE
QEEVTNATETVESTNLNKLCMKGRSYKDLGNCHPVGMLI
GTPVCDPHLTGTWDTLIERENAIAHCYPGATINEEALRQK
IMESGGISKMSTGFTYGSSITSAGTTKACMRNGGDSFYAE
LKWLVSKTKGQONFPQTTNTYRNTDTAEHLIIWGIHHPSST
QEKNDLYGTQSLSISVESSTYQNNFVPVVGARPQVNGQS
GRIDFHWTLVQPGDNITFSDNGGLIAPSRVSKLTGRDLGIQ
SEALIDNSCESKCFWRGGSINTKLPFQNLSPRTVGQCPKY
VNQRSLLLATGMRNVPEVVQGRGLFGAIAGFIENGWEG
MVDGWYGFRHQNAQGTGQAADYKSTQAAIDQITGKLNR
LIEKTNTEFESIESEFSETEHQIGNVINWTKDSITDIWTYNA
ELLVAMENQHTIDMADSEMLNLYERVRKQLRQNAEEDG
KGCFEIYHTCDDSCMESIRNNTYDHSQYREEALLNRLNIN
PVKLSSGYKDIILWFSFGESCFVLLAVVMGLVFFCLKNGN
MRCTICI

11

FirEy7Z HI1 HA

MEKTLLFAAIFLCVKADEICIGYLSNNSTDKVDTIENNVT
VTSSVELVETEHTGSFCSINGKQPISLGDCSFAGWILGNPM
CDELIGKTSWSYIVEKPNPTNGICYPGTLESEEELRLKFSG
VLEFNKFEVFTSNGWGAVNSGVGVTAACKFGGSNSFFRN
MVWLIHQSGTYPVIKRTFNNTKGRDVLIVWGIHHPATLTE
HQDLYKKDSSYVAVGSETYNRRFTPEINTRPRVNGQAGR
MTFYWKIVKPGESITFESNGAFLAPRYAFEIVSVGNGKLF
RSELNIESCSTKCQTEIGGINTNKSFHNVHRNTIGDCPKYV
NVKSLKLATGPRNVPAIASRGLFGAIAGFIEGGWPGLING
WYGFQHRDEEGTGIAADKESTQKAIDQITSKVNNIVDRM
NTNFESVQHEFSEIEERINQLSKHVDDSVVDIWSYNAQLL
VLLENEKTLDLHDSNVRNLHEKVRRMLKDNAKDEGNGC
FTFYHKCDNKCIERVRNGTYDHKEFEEESKINRQEIEGVK
LDSSGNVYKILSIYSCIASSLVLAALIMGFMFWACSNGSCR
CTICI
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12

plmr7e H12 HA

MEKFIILSTVLAASFAYDKICIGYQTNNSTETVNTLSEQNV
PVTQVEELVHRGIDPILCGTELGSPLVLDDCSLEGLILGNP
KCDLYLNGREWSYIVERPKEMEGVCYPGSIENQEELRSLF
SSIKKYERVKMFDFTKWNVTYTGTSKACNNTSNQGSFYR
SMRWLTLKSGQFPVQTDEYKNTRDSDIVFTWAIHHPPTS
DEQVKLYKNPDTLSSVTTVEINRSFKPNIGPRPLVRGQQG
RMDYYWAVLKPGQTVKIQTNGNLIAPEYGHLITGKSHGR
ILKNNLPMGQCVTECQLNEGVMNTSKPFQNTSKHYIGKC
PKYIPSGSLKLAIGLRNVPQVQDRGLFGAIAGFIEGGWPGL
VAGWYGFQHQNAEGTGIAADRDSTQRAIDNMQNKLNNV
IDKMNKQFEVVNHEFSEVESRINMINSKIDDQITDIWAYN
AELLVLLENQKTLDEHDANVRNLHDRVRRVLRENAIDTG
DGCFEILHK CDNNCMDTIRNGTYNHKEYEEESKIERQKV
NGVKLEENSTYKILSIYSSVASSLVLLLMIIGGFIFGCQNGN
VRCTFCI

FlRiy7Z H13 HA

MALNVIATLTLISVCVHADRICVGYLSTNSSERVDTLLEN
GVPVTSSIDLIETNHTGTYCSLNGVSPVHLGDCSFEGWIV
GNPACTSNFGIREWSYLIEDPAAPHGLCYPGELNNNGELR
HLFSGIRSFSRTELIPPTSWGEVLDGTTSACRDNTGTNSFY
RNLVWFIKKNTRYPVISK TYNNTTGRDVLVLWGIHHPVS
VDETKTLYVNSDPYTLVSTKSWSEKYKLETGVRPGYNGQ
RSWMKIYWSLIHPGEMITFESNGGFLAPRYGYIIEEYGKG
RIFQSRIRMSRCNTKCQTSVGGINTNRTFQNIDKNALGDC
PKYIKSGQLKLATGLRNVPAISNRGLFGAIAGFIEGGWPG
LINGWYGFQHQNEQGTGIAADKESTQKAIDQITTKINNIID
KMNGNYDSIRGEFNQVEKRINMLADRIDDAVTDIWSYNA
KLLVLLENDKTLDMHDANVKNLHEQVRRELKDNAIDEG
NGCFELLHKCNDSCMETIRNGTYDHTEYAEESKLKRQEID
GIKLKSEDNVYKALSIYSCIASSVVLVGLILSFIMWACSSG
NCRFNVCI

14

plry7e H14 HA

MIALILVALALSHTAYSQITNGTTGNPIICLGHHAVENGTS
VKTLTDNHVEVVSAKELVETNHTDELCPSPLKLVDGQDC
HLINGALGSPGCDRLQDTTWDVFIERPTAVDTCYPFDVPD
YQSLRSILASSGSLEFIAEQFTWNGVKVDGSSSACLRGGR
NSFFSRLNWLTKATNGNYGPINVTKENTGSYVRLYLWGV
HHPSSDNEQTDLYKVATGRVTVSTRSDQISIVPNIGSRPRV
RNQSGRISIYWTLVNPGDSIIFNSIGNLIAPRGHYKISKSTK
STVLKSDKRIGSCTSPCLTDKGSIQSDKPFQNVSRIAIGNCP
KYVKQGSLMLATGMRNIPGKQAKGLFGAIAGFIENGWQ
GLIDGWYGFRHQNAEGTGTAADLKSTQAAIDQINGKLNR
LIEKTNEK YHQIEKEFEQVEGRIQDLEKYVEDTKIDLWSY
NAELLVALENQHTIDVTDSEMNKLFERVRRQLRENAEDQ
GNGCFEIFHQCDNNCIESIRNGTYDHNIYRDEAINNRIK INP
VTLTMGYKDIILWISFSMSCFVFVALILGFVLWACQNGNI
RCQICI
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15

Flmiy7e H1S HA

MNTOQIIVILVLGLSMVKSDKICLGHHAVANGTKVNTLTER
GVEVVNATETVEITGIDKVCTKGKKAVDLGSCGILGTIIGP
PQCDLHLEFKADLIIERRNSSDICYPGRFTNEEALRQIIRES
GGIDKESMGFRYSGIRTDGATSACKRTVSSFYSEMKWLSS
SMNNQVFPQLNQTYRNTRKEPALIVWGVHHSSSLDEQNK
LYGTGNKLITVGSSKYQQSFSPSPGARPKVNGQAGRIDFH
WMLLDPGDTVTFTFNGAFIAPDRATFLRSNAPSGIEYNGK
SLGIQSDAQIDESCEGECFYSGGTINSPLPFQNIDSRAVGK
CPRYVKQSSLPLALGMKNVPEKIRTRGLFGAIAGFIENGW
EGLIDGWYGFRHQNAQGQGTAADYKSTQAAIDQITGKLN
RLIEKTNKQFELIDNEFTEVEQQIGNVINWTRDSLTEIWSY
NAELLVAMENQHTIDLADSEMNKLYERVRRQLRENAEE
DGTGCFEIFHRCDDQCMESIRNNTYNHTEYRQEALQNRI
MINPVKLSSGYKDVILWFSFGASCVMLLAIAMGLIFMCV
KNGNLRCTICI

16

Fil=r7e H16 HA

MMIKVLYFLIIVLGRY SKADKICIGYLSNNSSDTVDTLTEN
GVPVTSSVDLVETNHTGTYCSLNGISPIHLGDCSFEGWIV
GNPSCATNINIREWSYLIEDPNAPNKFCYPGELDNNGELR
HLFSGVNSFSRTELINPSKWGNVLDGVTASCLDRGASSFY
RNLVWIVKKDEK YPVIKGDYNNTTGRDVLVLWGIHHPD
TETTATNLYVNKNPYTLVSTKEWSKRYELEIGTRIGDGQR
SWMKLYWHLMHPGERIMFESNGGLIAPRYGYIIEKYGTG
RIFQSGVRMARCNTKCQTSLGGINTNK TFQNIERNALGDC
PKYIKSGQLKLATGLRNVPSIGERGLFGAIAGFIEGGWPGL
INGWYGFQHQNEQGTGIAADKASTQK AINEITTKINNITEK
MNGNYDSIRGEFNQVEKRINMLADRVDDAVTDIWSYNA
KLLVLLENDRTLDLHDANVRNLHDQVKRALKSNAIDEG
DGCFNLLHKCNDSCMETIRNGTYNHEDYREESQLKRQEI
EGIKLKTEDNVYKVLSIYSCIASSIVLVGLILAFIMWACSN
GSCRENVCI

17

pl=r7e H17 HA

DRICTGITSSNSPHVVKTATQGEVNVTGVIPLTTTPTKSHF
ANLKGTQTRGKLCPNCLNCTDLDVALGRPKCMGTIPSAK
ASILHEVKPVTSGCFPIMHDRTKIRQLPNLLRGYENIRLSA
RNVTNAETAPGGPYIVGTSGSCPNVTNGNGFFATMAWA
VPKNKTATNPLTVEVPYICTKGEDQITVWGFHSDDETQM
VKLYGDSKPQKFTSSANGVTTHY VSQIGGFPNQAEDEGL
PQSGRIVVDYMVQKPGKTGTIAYQRGVLLPQKVWCASG
RSKVIKGSLPLIGEADCLHEKYGGLNKSKPYYTGEHAKAI
GNCPIWVKTPLKLANGTKYRPPAKLLK

18 | HImRiyZRARIA 7 | MKANLLVLLCALAAADA
W HABRY H1
ST FEARTF R

19 | IRy ARIA > 7 | MAITYLILLFTAVRG

T Y HAMERY H2
ST FRARFF R
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20

BIREYIRABIA V7 L
=% HARRR H3
T FNRTF R

MKTIHALSYIFCLALG

21

BIREYZRARIA 7L
T HAFRRY H4
VT FARTF R

MLSIVILFLLIAENSS

22

BIREYIRARIA V7 L
Y HAFER HS
T FNRTF R

MLSIVILFLLIAENSS

23

BIRRGIRARIA V7L
T HARER H6
I FNRTF R

MIAIIVVAILATAGRS

24

BRI ARIA > 7 L
T HARR H7
ST FARTF R

MNTQILVFALVAVIPTNA

25

BIREIRARIA 7L
T HAHER HS
ST FNRTF R

MEKFIAIATLASTNAY

26

BIREYIRARIA 7 L
T Y HAERI HO
ST FNRTF R

METKAITAALLMVTAA

27

BIREYIRARIA V7 L
Y HARE HI10
SHTFARFF R

MYKVVVIIALLGAVKG

28

BRI ARIA V7 L
Y HARR HI11
SHFNRTF R

MEKTLLFAAIFLCVKA

29

BIREYIRARIA 7L
T HAGER H12
VT FARTF R

MEKFIILSTVLAASFAY

30

BIRAYIRARIA V7L
W HABR H13
SHTFARTFR

MALNVIATLTLISVCVHA

31

BlIREIZRAR A V7
4 HAGER H14
I FNRTF R

MIALILVALALSHTAYS

32

BIRERARIA V7
T W HAEER HI1S
S FNRTF R

MNTQIIVILVLGLSMVKS

33

BIREYIRARIA V7L
Y HAFER H16
ST FARTF R

MMIKVLYFLIIVLGRYSKA
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34

BIRBIRARIA VT v
TVH HA2 R ALY
LAY H1

AT LA

GLFGAIAGFIEGGWTGMIDGWYGYHHQNEQGSGYAADQ
KSTONAINGITNKVNTVIEKMNIQFTAVGKEFNKLEKRME
NLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVKN
LYEKVKSQLKNNAKEIGNGCFEFYHKCDNECMESVRNGT
YDYPKYSEESKLNREKVDGVKLES

35

BIRERABIA 7 v
ZUH HA2 KAV
A H2
AFTALRAAL Y

GLFGAIAGFIEGGWQGMIDGWYGYHHSNDQGSGYAADK
ESTQKAIDGITNRVNSVIEKMNTQFEAVGKEFSNLEKRLE
NLNKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVK
NLYDRVRMQLRDNAKELGNGCFEFYHKCDDECMNSVK
NGTYDYPKYEEESKLNRNEIKGVKLSN

36

BIREYRAR A V7 v
TUHY HA2 RA AV

GLFGAIAGFIENGWEGMIDGWY GFRHQNSEGTGQAADL
KSTQAAIDQINGKLNRVIEKTNEKFHQIEKEFSEVEGRIQD

A H3 LEKYVEDTKIDLWSYNAELLVALENQHTIDLTDSEMNKL
AT LRAAL FEKTRRQLRENAEDMGNGCFKIYHKCDNACIESIRNGTY
DHDVYRDEALNNRFQIKGVELK
37 | BlmRiyRARIA 7 v | GLFGAIAGFIENGWQGLIDGWYGFRHQNAEGTGTAADLK

TP HA2 RAA Y
R H4
AT ALRAAL YV

STQAAIDQINGKLNRLIEK TNDK YHQIEKEFEQVEGRIQDL
ENYVEDTKIDLWSYNAELLVALENQHTIDVTDSEMNKLF
ERVRRQLRENAEDKGNGCFEIFHKCDNNCIESIRNGTYDH
DIYRDEAINNRFQIQGVKLT

38

BB ARIA V7 v
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Intermaticnal appli¢ation No.
PCTIUS16/14640

A, CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AG1K 39/145, 39/12; G12N 7/04; COTK 14111 (2016.01)
CPC - A51K 39/145, 3912; C12N 7/04; COTK 14111

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

CPC: AB1K 39/145, 39/2; C12N 7K, 7/04; CO7K 14/11

Minimum documentation searched (classification system followed by classification symbols)
IPC(B): AB1K 38/145, 39/12; C12N 7100, 7/04; COTK 14/11 (2016.01}

Documentation searched other than minimum documentation to the extent that such documents are included in the ficlds searched

Electronic data base consulted duning the international search {name of data base and, where practicable, search terms used)

PatSeer (US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, IN, CA, INPADOC Data); Google; Google Scholar; PubMed; EBSCO Discovery
Service; ‘Administering’, 'First, ‘shimari¢’, ‘Hamagglutinin', 'HA', ‘neuraminidase’, ‘second’, ‘chimeric hamagglutinin®

€. DOCUMENTS CONSIDERED TO BE RELEVANT

2485-2494; Figure 2. DOI:10.3390N6062465

(WOHLBOLD, TJ et al.) In the Shadow of Hemagglutinin: A Growing Interast in Influenza Viral
Newraminidase and Its Role as a Vaccine Antigen. Viruses. 23 June 2014, Vol. 8, pages

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2014/099231 A1 {ICAHN SCHOOL OF MEDICINE AT MOUNT SINAI) June 26, 2014; 1,34, 6, 71, 94, 9/5, 15,
- paragraphs [0008], [004E], [0047], [0050], [0060], [0061], [DO8Y], [D0174], [D0175], [00201), 17. 1815, 1817,

Y [00268], [00273], [00236], [00301], [00349), [00383]; figures 1a, 1b 200/18/15, 20b/18/17
20a
Al EP 2 540 312 A1 (NOVAVAX, INC.) January 02, 2013; [0059] 20a

1,3, 6,71, 94, 9/6, 15,
17, 18115, 18/17, 20a,
20h/18/15, 20b/18/17

D Further documents are listed in the continuation nf Rnx €.,

D See patent family annex.
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“A”  document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date
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means
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the principle or theory underlying the invention
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considered novel or carmot be considered to involve an inventive
step when the document is taken alone
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considered to involve an inventive step when the document is
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being obvious to a person skilled in the art
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Box No. 1L Observations where certain claims were found thable (Continuation of item 2 of first sheet)

This international search repart has not been established in respect of certain claims under Article 17(2){a) for the following reasons:

L. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2, D Claims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3 Claims Nos.: B, 10-14, 19, 21b, 22, 23, 24, 28
because they are dependent claims and ar not drafted in accordance with the second and third senténces of Rule 6.4(a).

Box No. Il Observaiions where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this international application, as follows:

*** Rloano tooa Eupplemantal Mayg=***

1. D As all reyuired additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2, D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fess were paid, specifically claims Nos.:

4. Ei No required additional search fees were timely paid by the applicant. Consequentiy, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Group |: Claims 1, 3, 4, 8, 7 (in-part}, 9 (in-part), 15, 17, 18 (in-part), 20a, 20b (in-part)

Remark on Protest D The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ASA/210 (continuation of first sheet (2)) {January 2015}
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Information on patent family members PP

PCTUS16/14640

-***-Continuation of Box Ne, 11l - Observations where unity of invention is lacking-***-

This application eontaing the foflowing inventions or greups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all invantions te be examined, the appropriate additional examination fees must be paid.

Group |, Claims 1, 3, 4, 8, 7 (in-part), 9 (in-part}, 15, 17, 18 (in-part), 20a and 20b (In-part) are directad toward a method for immunizing
ageinst influenza virus in a human subject, comprising: {a) administering to the subject a first vaccine formulation comprising an
influenza virus neuraminidase polypeptide and a first chimeric hemagglutinin (HA); and {b) a certain time after the administration of the
first vacgine formulation, administering to the subjact a second vaccine formulation comprising a second chimeric HA.

Group Il, Claims 2, 5, 7 (in-part), 9 (in-part), 16, 18 (in-part), 20b {in-part), 21a and 25-27 are directed toward a method for immunizing
against influenza virus in 8 human subject, comprising (a) administering to the subject a first vaccina formulation comprising a first
chimeric hemagglutinin (HA); and (b) a certain time after the administration of tha first vaccina formulation, administering to tha subject a
second vacting fermulation comprising an influenza virus neuraminidase polypeptida and a second chimaric HA.

Group IIl, Claims 20-36 ara directed toward a method for Immunizing against inluenza virus in a human subjact, comprising
administering to the subject a vaccine farmulation comprising three chimeric HAs or vectars comprising three chimeric HAs, an Influenza
virus neuraminidase polypeptide from an N4, an influenza virus neuraminidase polypeptide from an N2, and an influenza virus
neuraminidase palypeptide from an influenza B virus; end vaccine farmulations for sald methad.

The inveantions listed as Groupe |l da not relate t2 a single yeneral Inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, thay lack the same or corasponding special technical features for the following reasons: the special technical features of Group |
include a administering 2 first vaccine formulation comprising an influenza virus neuraminidase polypeptide and a live attenuated
influenza virus engineersd to express a first chimeric hemagglutinin {HA), and, a certain time after the administration of tha first vaccine
formulation, administering to the subject a second vaccine formulation, not presant in sither of Groups Il or IIl; the special technical
features of Group Il include a second vaccine formulation comprising an influenza virus neuraminidase polypeplide and an inactivatad
influenza virus eomprising a sacurkd chimeric HA, not present in either of Groups | or ill; the special technical features of Group Il
include a vaccine furmulation comprising three chimeric HAS, an influgnza virus neuraminidase polypeptide from an N1, an influenza
virus neuraminidase polypeptide from an N2, and an Infiusnza virus neuraminidase polypeptide from an influenza B virus, not present in
aithar of Groups | or Il

Groups 1Ml share the technical festures including: & methed for immunizing agsinst influenza virus in a human subject, comprising
administering to the subject a vaccine formulation comprising a chimeric HA; wherein the chimeric HA camprises a stam domain
polypeptide from an influenza virus and a first HA globular head domain, wherein the HA globular head domain of the chimeric HA is
haterclogous to the stem domain polypeptide; and a vaccine formutation comprising @ second chimeric HA, wharein the first HA globular
head domain is from a different subtypa or strain of influenza virus hemagglutinin than tha secong HA globutar head domain; and
wheregin the second HA globular head domain of the second chimeric HA is haterologous to the stam domain polypeptide of the second
chimaric HA; and a vaccine formulation comprising an influenza virus neuraminidase polypeptide, Groups | and Il share the technical
features Including: a cartain time after the administration of the first vaccine formulation, administering io the subjact a second vaccine
formulation comprising an inactivated influenza virus comprising & second chimeric HA; a live attenualed influenza virus engineered to
8xpress a first chimeric hemagglutinin; wherein inactivated virus comprises a stem domain that is of the same subtype or strain as the
influenza virus HA stem domain polypeptide; and an influanza virus HA globular head domain comprises ane or mara anfiganin peptidas
from influonza virus nauraminidasy.

-=*-Uontinued on Next Supplemantal Page-~*-

Form PCT/ISA/210 (patent family annex) (January 2015)
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-***-Conlinued from Previous Supplemental Page-"**.

However, these shared technical keaturas are previously disclosed by WO 2014/099931 A1 to Icahn School of Madicine at Mount Sinai
(hereinakter 'leahn'} in view of EP 2 540 312 A1 to Novavax Inc. {(hereinaftar ‘Novavax').

Icahn discloses a method for immunizing against influenza virus in a human subject {a method for immunizing against influenza virus in
a human subject; paragraphs [0046], [0047]), comprising administering to the subject a vaccine formulation comprising a chimeric HA
(comprising administering to the subject a vaccine formulation comprising a chimeric HA; paragraph [0046]); wherain the chimeric HA
£omprises a stem domain polypeptide from an influenza virus (whevein the chimeric HA comprises a stem domain polypeptide from an
influenza virus; paragraph [0008]) and a first HA globular head domain (and a first HA globutar head domaln; paragraph [0008]), wherein
the HA globular head domain of the chimeric HA is heterolegous lo the stem domain polypeptide (whergin the HA globular head domain
of the chimaric HA is heterologaus to the stem domain polypeptida; paragraph [0008]); and a vaccine formulation (& vaccine farmulation;
paragraph [0042]) comprising a sacond chimeric HA {comprising a different {second) chimaric HA {comprising a second chimeric HA};
paragraph [0046])), wherein the first HA globular head domain is from a different subtype or strain of influenza virus hemagglutinin than
tha sacond HA globular head domain {wheraein the first HA globular head domain is from a different subtype or strain of influenza virus
hemagglutinin than the second HA globular head domain; paragraph [0047]); and wherain the second HA globular head domain of the
sacond chimeric HA is heterologous to the stem domain polypeptide of the second chimeric HA (whargin tha second HA globular head
domain of the second chimeric HA is heterologous to the stem domain polypaptide of the second chimeric HA; paragraphs (0008],
[0050]}; and a vaceine fermulation {a vaccine formulation; paragraphs [(H42], [00268]} comprising an influgnza virus neuraminidase
polypeptide (comprising an influenza virus neuraminidase polypeptide; paragraphs [00201), [00268]); a cedtain time after the
administration of the first vaccine formulation (later, after an interval {a certain time after the administration of the first vaccine
formulation); paragraphs [0048], [00383]), administering to the subject a sacond vaccine formulation {administering to the subject a
different {second) vaccine formulation; paragraph [0046]) comprising an inactivated influenza virus comprising a sacond chimeric HA
(comprising an inactivated influenza virus comprising a different {second) chimeric HA; paragraphs [0046], [¢301]); a live attenuated
Influsnza virss (a ive attemuated influenza virus; paragraph [0044]) engineered to express a first chimeric hemagglutinin (enginaered ta
express a firsl chimeric hemagglutinin; paragraph |0044]); and wherein inactivated virus comprises a stem domain that is of the same
subtype or strain as the influanza viius HA stam demaln polypeptide (wherein the vaccine formulations include the presentation of HA
chimeric antigens in different forms, including an inactivated virus, and wherein the stem domains of a second vaccine are the same as
the stern domains of a first vaccine {wherein inactivated virus comprises a stem domain that is of the same subtype or strain as the
influsnza virus HA stam domaln polypeptide); paragraphs [0046], [0301], [0348]).

Icahn does not disclose an influenza virus HA globular head domain comprises one or more antigenic peptides from influenza virus
neuraminidase,

Novavax discloses virus like partictas (virus iike particles: paragraph [0068]), comprising chimeric proteina, wherein each prolein
comprises HA and NA from an Influenza virus {comprising chimeric proteins, wherain each preteln comprises HA and NA from an
influenza virus; paragraph [0059)).

It would have been obvious to a person of ordinary skill in the art at the ime of the Invention was made to have modified the disclosure
of lcahn 1o have included the fusion of an NA polypeptide, or antigenic fragment thereof, with a haad or stem domain from an influenza
virus, based on the disclosure of Novavax, to produce an influenza virus HA globular head domain comprises one or more antiganic
peptides from influenza vires neuraminidasa, in order to enabls the production of an active immune response to both the HA globular
hood antigenic detarminants, snd U NA unliyenic peptides o ragiments in a subject in order o provide more effective protection
ageinst one or more atrains or subtypes of influanza virus in a subject.

Since none of the special technical features of the Groups I-1il iInventions is found in more than one of the inventions, and sinca all of the
shared technical features ara previously disclosed by a comblination of the Isahn and Novavax references, unity of invention is lacking.

Form PCTASA210 {extra sheer) (January 2015)
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