ALBUM N VARI ANTS AND CONJUGATES ABSTRACT Based on the

t hree-di nensi onal structure of al bumn, the inventors have designed vari ant
pol ypepti des (nuteins) which have one or nore cysteine residues with a free
thiol 5 group (hereinafter referred to as "thio-albumn"). The vari ant

pol ypepALBEMINWARIANGS]AND CONJUGATES t he sul phur atom of the cysteine
residue to a conjugation partner such as a bioactive conpound.
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Tyr A u Thr Thr Leu Qu Lys Cys cys Ala Ala Ala Asp Pro Hs G u 355360365
Cys Tyr Ala Lys val Phe Asp Qu Phe Lys Pro Leu val Qu GQu Pro 370375380
G@n Asn Leu Ile Lys Gn Asn Cys Qu Leu Phe Gu Gn Leu Ay Qu
385390395400 Tyr Lys Phe G n Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Va
Pro 405410415 01 SQ lIStIE%ﬁfI%€§ gﬁ% éﬁ%%s Val Ser Thr Pro Thr Leu
val Glﬁg MaA PRETyA EheP P WH AdoycTy 2ed 442 he/ aqws g Lys Cys Cys Lys
Hi s Gu Ala Lys ALsO Met Pro Cys 435440445 AIa Gu A8p Tyr Leu Ser Va
Val Leu Asn G n Leu Cys Val Leu His 450455460 G u Lys Thr Pro val Ser Asp
Arg AN u 1Al eshVah, Asn Arg Arg Pro
Cys \Fﬁ%le %AA%?%&(;%L? -EH %pC%EE;§%§%4§%4gg§9gET%? 3!1? Pro Lgs A u Fhe
Asn a Gu Thr Phe Thr Phe H's Ala Asp 500505510 Ile Cys Thr Leu Ser Qu
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Phe Ala Al a Phe VaI Au Lys Cys Cys Lys 545550555560 Ala Asp Asp Lys Qu
Thr eu 5655 75 Ala Ala Ser An Ala
Al a %u d]"y g &@8&1’5’85%21% C>y éjﬁ%lfsrl%sG 1% "Z'BﬁA Eyzf 4 Artificial

Sequence <2

=

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 - 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 ' 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu ITe Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415
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<223> Pol ynucl eoti de codi ng sequence (not codon optim sed) for human serum
al bumi n <400> 2 gat gcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga
aaatttcaaab60 gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga
agat cat gt al20 aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga

gt cagct gaal80 aattgtgaca at&pqhitagt #6C1ildek-AApoacaaat tat gcacagt

t gcaanhcvd1246r agrgaatht Lat 0gllgeRAlvaygRirgat) gen tigugenaags aagaacct ga
gagaaat gaa300 t4g6ttcttgc aacaca#hifiga t gacaaccca d@fctccccc gattggtgag
accagaggtt 360 gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa

at actyat @iy 30r R39ecd P 159 HilsShid'd1$TAa ik FEPwQ1A-Hegat t gcca gaagacat cc
ttacttttat g8gccggaac tccftt4aott tgctaaaaggd88st ataaagctg cttttacaga

atgttgccaa gctgctgata aagctgcctg cctgttgcca540 aagctcgatg
t gaa tctg a t €

aaaaaaamts Fr e s A e A p60° cadagat I
gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa720 gtccacacgg

t ggagat ct t gaat gt-g_ct gat gac accyt 780 caagnt at

t caa%@t %’% i%'étq’ ¢e a\&1a2%%f5a%rﬁggagtq Eggﬁégéya%gés g@&c@&c%ﬁg
ccactgcatt gccgaagtgg aaaat gatga gatgcctgct 900 gacttgcctt
tgattttgtt. gaaagtaagg atgtttgcaa aaact at gct 960. gaggcaaa
gogcaeyi¥a! #65t pg%% PER YA ageYALE Cetaal ¥2b Ao g i ahEg
gagacttgcc aagacatat’'g aaaccactct agagaagtgcl080 tgtgccgctg
t gaat gctat gccaaagtgt tcgatgaatt taaacctctt1140 gtggaagagc
aat ca¥acysl Z&® %@gﬁb’c Phe 5P oBlgc 13;6'“’ Fy&gHEyLPbe ?‘gcé}f’agﬁec
attagttcgt tac aaga aagtacccca agtgtcaact 1260 3‘aactcttg
aagaaaccta ggaaaagtgg gcagcaaatg ttgtaaacat 1320 cct gaagcaa
ct gt gdageys ghctizucsart Gt giyggilacArgy&do clgt Lysl 8389 Glgt thrywnigc
gccagt aagt gdtagagt ca ccaaat g cacagaat cc144® tt ggt gaaca
cttttcagct ctggaagtcg atgaaacata cgttcccaaal500 gagtttaatg
cacctiueucedl gtagauavat Lge adacityist erd gagadiagaylngd clgacbnakca
t gcact t gb30 gagct cgt ga aaddbaagcc caaggcaae4620 aaagagcaac
tatggatgat ttcgcagctt ttgtagagaa gtgctgcaagle80 gctgacgata

aacttcggga
aaaaatttgg
ccaaagct ga
aat gct gcca
t ct gt gaaaa
t ggaaaaat c
cattagctgc
atgtcttcct
t gct gct get
cagat cctca
ctcagaattt
agaat gcgct
t agaggt ctc
aaagaat gcc
at gagaaaac
ggcgaccatg
ct gaaacatt
agaaacaaac
t gaaagct gt
aggagacctg

Ctt1 4GRIRTh 9AUILARIAASEGhe UTa0R1d PRaAGNCERL (49 @Gt gpg:t%%gmg gcttataal7s8

<210>%43 <211> 1758 550 555

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val

565 570 575

Ala Ala Ser GIn Ala Ala Leu Gly Leu

580 585
<210> 2
<211> 1758
<212> DNA
<213> Artificial Sequence
<220> . . .
<223> Polynucleotide coding sequence (not codon optimised) for human

serum albumin

<400> 2
gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgecctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtcagctgaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
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<212> DNA <213> Artificial Sequence <220> <223> Pol ynucl eoti de codi ng
sequence (codon optim sed for expression in yeast) for human serum al bum n
<400> 3 gacgctcaca agtccgaagt cgctcacaga ttcaaggact tgggtgaaga aaacttcaag60
gctttggtct tgatcgcttt cgctcaatac ttgcaacaat gtccattcga agatcacgtcl20
aagttggtca acgaagttac cgaalt . a _idsdg4@pcga atctgctgaaldO
aact gyHacdgRat &garghg&@cca@gﬁtgigﬂéégtf'%gg%’g%&&m 1Aehetaahggd acct taga40
agagaaacct acggt gaaat ggctgactgt tgtgctaagc aagaaccaga aagaaacgaa300

tgtt ttéttﬁgéqCé&c‘é@éé@‘g@%@%&&%‘@@a%@@@ﬁ@ca%gﬁaﬁf.@gfﬁ‘éﬂjt&&%aagaagtWGO Page 4
01 SQ c%&éﬂ?a%'%gtc%glgﬁggﬁaagaﬁgg&%ﬁﬁéﬁ clAchgd LEr&agegacaac gpagaaacct

tcttgaagaa ¢ gaaat tgCta gaagacaccc atacttctac gctccagaat
t gt t gddcaptctegciamaghymdsagadaagagagtt qraggtatc aggatadqtrgearaadgct gctabt a

tgcttg tttgtt 540
ot aageang: i GeaadpRdon- SRR B B ORIRCFUR TR AR Y ittt

gggct gicegcadgggad tiggt gddabbggagaagat t tyaaagiaygtdaygaadd ggcdgaatyt t t ct7eagt
tggttactga cttgactaag720 ttcacacng aat ttgtca %%gt acttg ttgga 4 tg
ct gat YFRAG &Gt AL I3 YRSBCAFIR BLS: At CF%?%t@ q2¢ &8&%&%3‘% ctcttcca
agt t gaaedec Rk tdhaanl4Ocargesat h8dgahgapaagitgatsnghedithycgct gaamot g
aaaacgat ga aatgccagct 900 gacttgccat ctttggctgc tgacttcgtt gaatctaagg
acgt t 9ftACFAaca tHAgetIT6 DI AHER o GRRP ISR RIS LT IERY RARGATECT t gt actPRat
anCt&%@Qaﬁﬁamg@&]toé%cra% GC Ot d Qb &dd QtiGhbadlpgrht@96ht aagansioacy
aaactaccCtt ggaaaagtgt 10 tgtgctgctg Ctgacccaca cgaatgttac gctaaggttt
t cgat tREACtItraatartart] diyagt tarea gagasataldn aaRRC LGl POAgRIGAAC aact YidYaat
tgttc tt 2 g taca ga
ag0t cAaaeodly HRLIER Y LB bl GaeFRIE S ban AR A
gt t ct eaghagddegt tageactt3 24 caaagmagat @tegpy aat gyeged grygtdgggag gat t Baidt gt
ccgtcgtttt gaaccaattgl380 tgtgttttgc acgaaaagac cccagtctct gat tca
ccaag?agctaf’@t%éc?%%fﬁ4ﬁ5tatggb ttﬁ%%fcé 488G tagg%ﬁcﬁéftttggaa tcg
acgaagcdacac gt t4aageatoliyNaattL ggatagtgpaasddabatqatytLnaat got gra2mt ct
gtaccttgtc cgaaaaggaal560 agacaaatta agaagcaaac tgctttggtt gaatfgatca
agcac‘é@@éég%aWaHCEQW@éméé%thﬁagﬁ%‘E%C%%ltgéﬁ%ﬁa@éfat t cgeiPet t
tcgt tgﬁ%@t@cQS{&bﬁﬁﬁeg&a@Qﬁﬂ galRag082esddgctd (caasdfrac Jaagpimaga
agttggtcgc tgcttcccaal740

ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg atgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 3

<211> 1758

<212> DNA

<213> Artificial Sequence

:gggi Polynucleotide coding sequence (codon optimised for expression in
yeast) for human serum albumin

<400> 3

gacgctcaca agtccgaagt cgctcacaga ttcaaggact tgggtgaaga aaacttcaag 60
gctttggtct tgatcgcttt cgctcaatac ttgcaacaat gtccattcga agatcacgtc 120
aagttggtca acgaagttac cgaattcgct aagacttgtg ttgctgacga atctgctgaa 180
aactgtgaca agtccttgca caccttgttc ggtgataagt tgtgtactgt tgctaccttg 240
agagaaacct acggtgaaat ggctgactgt tgtgctaagc aagaaccaga aagaaacgaa 300
tgtttcttgc aacacaagga cgacaaccca aacttgccaa gattggttag accagaagtt 360
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gctgetttgg gtttgtaal758 <210> 4 <211> 1758 <212> DNA <213> Artificial
Sequence <220> <223> HA nutated to introduce restriction enzyne sites <400>
4 gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa60
gcecttggtgt tgattgecctt tgctcagtat cttcagcagt gtccatttga agatcatgtal20
aaattagtga atgaagtaac tga%tltgc?qqsgﬁ.@agﬁztsggg_ﬁgg%ﬂ)at ga gtccgcggaalso
aattgtgaca aatcacttca tacccttitt ggagacaaat tatgcacagt tgcaactctt240
cgt gagragttatgt guttaghgatit t goraicgaciag codagngrerdabet taagesic otat tgbrfaaat g#3800 Page 5

01 SQ.listing ST25 11- FEB- Q tgcttcttqc a ccca cctccccc
R R e R o e e LS A T T L et
t t t t oaaagycy acitiai &gl 28 g 8gedah gy cgga@aagdargctigac t tdtitgtcagcccecggaac
tccttttctt tgctaaaagg480 tataaagctg cttttacaga atgttgccaa gctgctgata
aagctag"@EF%gaEgt@W@%@gsﬁgaéﬁgﬁaég%%%‘é‘iﬁgt £ éa"l‘%ggébg@b’ﬁ%g'gct agcﬁt%gt g
CCaaafRgagrae! £aagt @geOyaa6ai Ct £ agdarabidagregioragnadatct t caaaggoat
gggcagt agc tcgcct gagcb660 cagagatttc ccaaagctga gtttgcagaa gtttccaagt

t agt gRCARHUCEt $ARABYEHR 2T 1GOEEIRA B Y Chdadic Fertdactpy sHEeactartt cgadtft g
Ct 03l 4ACath AYCHATEILL00 H6EAAY! %@as{;@;@t BepAGaL iR agaldaedct Ot coagt a

aact gaagga atgct gt gaa840 aaacctc t ggaaaaat ¢ ccactgcatt gccgaagdtgg
aaaatdranagtagat LRIGLeRA900cgaRE t§cetqtcEBeP@aagtigaagfaft9ttgtoadaaagt®lgg

atgtt 6 a C t gt atgaat

2t Qoamaan: e ardh ke R R e B b AR et L0
aaaccptejccagagaagiQutOtdact gt gecgadtg tadggab ogttecgtdaggadgmicatt geccadgt gt
tcgatgaatt taaacctctt1140 gtggaagagc ctcagaattt aatcaaacaa aattﬁ}zgagc
tttt t%ﬁ@ﬁﬁaaﬁgt T%ﬁb‘é‘&fZth’éggﬁaﬁ%@c%ag%ag@%c&é?a%ﬁ £5419€8TC t acaccdaga
aagt ageteegtagl edregeedti2gdat e@nat 8dda@ct fgRegidhecanggannagtgr ggaarmsgt gg
gatccaaatg ttgtaaacat 1320 cct gaagcaa aaagagéfgcc ct gt gcagaa gactatct at
ccgt gHAtEEtIFaatORGEFa R38R RACoIE 'R It [FaGeditgaatc CagH LAty gaca]g]a@t ca
CcaaayQghiyHecadagh &gl hhHH 080Gt §RRIBEERFa & httsqagha Ct 90BADE CY

acgaaacata cgttcccaaal500 gagtttaatg Cctgaaacatt cacctticcat gcagat at at
gcac atcepgt icgarpraggeigIogrggttaga tacactaaga aggtcccaca agtectccacc 1260

ccaactttgg ttgaagtctc tagaaacttg ggtaaggtcg gttctaagtg ttgtaagcac 1320
ccagaagcta agagaatgcc atgtgctgaa gattacttgt ccgtcgtttt gaaccaattg 1380
tgtgttttgc acgaaaagac cccagtctct gatagagtca ccaagtgttg tactgaatct 1440
ttggttaaca gaagaccatg tttctctgct ttggaagtcg acgaaactta cgttccaaag 1500
gaattcaacg ctgaaacttt caccttccac gctgatatct gtaccttgtc cgaaaaggaa 1560
agacaaatta agaagcaaac tgctttggtt gaattggtca agcacaagcc aaaggctact 1620
aaggaacaat tgaaggctgt catggatgat ttcgctgctt tcgttgaaaa gtgttgtaag 1680
gctgatgata aggaaacttg tttcgctgaa gaaggtaaga agttggtcgc tgcttcccaa 1740
gctgctttgg gtttgtaa 1758
<210> 4

<211> 1758

<212> DNA

<213> Artificial Sequence

<220>

<223> HA mutated to introduce restriction enzyme sites

<400> 4

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg tthtgatga gtccgecggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
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agacaaat ca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaacal620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaagl6e80
gct gacgat a aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaal740

gctgecttag gettataal758 <210> 5 <211> 1758 <212> DNA <213> Artificial
sequence <220> <223> TAl : HA Wt b, CS%OQf%%Bgfdltogtcaca agagt gaggt
tgctcatcgg tttaaagatt tgggagaaga aaatitcaaa60 gccttggtgt tgattgcectt
t gct cagtatttgtt g cagigagtgacaiddcgaaagat catcgy Y0t gea bt caghgattat gaagbtlac
tgaatttgca aaaacatgta tfgctgatga gtccgcqg 80_aatt gt at cagttca
tacccqattgf?atﬂaja%fﬁégg%"%tt5%38%%3‘3 t9%383%%330?%2631?59%&"6&%6%th | i g‘tzlbng
11- FERadtddtcagdpaacnet edagdtpadadc@ggdpac t oo tt gt tgc agamaaagyyaac ctiga
gagaaat gaa300 tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtéaag
aa

accagd@jgtieto Gt e A ARG It It Sy RUZICT LGttt tt t g
at actiRtalsed HRIALIJYACHA§ERGEEagEEAG! EédaakadHy 6EEGRAGEH CCT T tgoot
t gct aaaagg480 tataaagctg ciftttacaga atgttgccaa gctgctgata aagctggctg

CCt gLacGeatBA0 FRGRTTGAt BWARARAE AR GRRAIYHIRAGTRA REITEIWCcaaadhag
t t
v 2923‘?%%8%%28 Eeaagteon SGrgeaz §&Qc@9?gfcggag bcd 4o ReagcRhadg9caghggc

cagagattt adaagctga gtt a gtttccaagt tagtgacaga
tctt agiraaci 20 TFtyctaaegugagh yriggcawaytaregatasatgacaa gacdagrgtict gat g4lag

cggacctt 780 caagtata tctgtgaa tcaagatt.c C act a
3??3%3:53%322 %&%&%@@f@?@é?é{%ﬁ?ﬁg:cgt@ga@iacé‘%ﬁ%@agﬁa?%tgga
a € aa c a tha satEayqgc aa
gaagtatgctQGO gﬁﬁ égggg(:at ;??tc%? g catgttt ??gtat ag? atgca ag
gcat c¥AGEIGG30 attgg?%t(g@t %fti':g%qtﬁc?%ﬁ?ﬁ %aé?qt&égc%?a@%%taﬁgbt aaac?%@t ct

agaga@@b@&ﬂa%goaﬁﬁt:g@&gcéﬂgcﬁf@@tcﬁigﬁ%téﬁah%ﬁbaﬁ@@Mttgit t cgatapaat t
t aaacctcttl

gct t g aEITEOOtacAaakactt 83935 GEAACRIAHCAEA 1Ia ARACFE L ¢ta d9RIZRAGSC aagt

agt gt%e&%goc{g%@@@@cﬁt {&akmg%&a%a&?&a@@é&bﬁaﬂg%ﬁé’sﬁ&ttggt gat cci@gat g

tt gt aaacat 0 cctgaagcaa aaagaafgcc ctgtgcagaa gactatctat ccgtggtcct

0 gtggaagagc ctcagaattt aatcaaacaa aaftgtgagc tttt];}%ggca
cca
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gaacceiggaada@8Octcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 5
<211> 1758
<212> DNA
<213> Artificial sequence
<220>
<223> TAl: HA with A2C
<400> 5
gattgtcaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240

ST25



tgtgtgttge
tt ggt gaaca
gagtttaatg
agacaaat ca

at gagaaaac gccagtaagt gacagagtca ccaaatgctg
ggcgaccatg cttttcagct ctggaagtcg acgaaacata
ctgaaacatt caccttccat gcagatatat gcacactttc
agaaacaaac tgcacttgtt gagctcgtga aacacaagcc
aaagagcaac tgaaagctgt tatggatgalsiieoesschl_tdgdbgpgaa gt gct gcaagl680

gct gacgat a aggagacctg ctttgccgag gadgggt aaaa aacttgttgc tgcaagtcaal740

gct gcodtigagaaqydt 4 eggheddaiSgedtoctdd t@gbaadats8agaatergaDbliAgadat8aa Art i f300i al
sequepce, <220> <223> TA2: HA with DIC <400> 6 agtg t

¢ oot CHEg5T R, AERCAT0" GnsAgeta AR rr T dan oo AL BEEREROFERT: o8l

t gct cegtighhameftt gagtgittgt Cnahtigagapppasdytadfaammhtagitgaant gaagt2@ac
tgaatttgca aaaacatgtg ttgftgatqg gtcc cggaal80 Page 7 01 SQ listing ST25
11- FE@%E@CC&aﬁa@Pgﬁ% ) Etatc 9Ct488a¢ frEtggabadqstarasdd gcacaﬁ‘to

t gcaagdtahh edlrdaeRfaChtptrgetHrgedgcigat0asddgct & ¢etgarecaagaacyioga

gagaaat gaa300 tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggt gag
accagRIStePB0 RATGEIAYLI9a823gc PETAICERT Y AEWRACAGM GaHERATIt t t t gPHaa
at aCt%@c_Ia {42 gapatt C%&%??@%alﬁ&aﬁééﬂ bbi@lgtIgCte Ggd cCtttdeptt

t gct aaaagg480 tat aaagCtg ct caga afgttgccaa gctgctgata aagctgcctg
cct gt capagabal ecafetcgat gttgcadasg gt acgagiygaaiogcaer agttatcgaz caaac@§ag
act caagt gt 60 c t.c { t ggca gc
Fogoct Baabuey SEERNAc e EoRRaRey - ARE IRt RARMATE-PO0 TS
t ctt agaaagiald ot wrgssaggcaghgodgyateaceggagatctgagdc gagegitgaxt gat gbidag
ggcggacctt 780 gccaagtata tctgtgaaaa tcaagattcg atctccagta aactg ga
2ot AELER HeRRRaTty g gaathadr GHREEHH Geen D L0 GALIRTE hanat oo
gat gcgd1eh&aQ eachbeedet oottt POChHeagrdadd htgittgganaghaaagcat gt t tapgnaa

cacagaat cc1440
cgttcccaaals00
t gagaaggagl560
caaggcaacal620
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aaact at gct 960 gaggcaaagg atgtcttcct %ggcat gt tt ttgtatgaat atgcaagaag
gcat c839952aAWI0ARHET Bt 8PP e L5 THR T 952023 952 BRAORT aaactH ct
agaga@&&%ﬁoté&w@&&%ﬂg&w@é& S&%‘q}aw?ftag%c%t% %?Q?’%Q&ct cgajgppat t
taaacctctt1140 gt ggaagagc ctcagaatit aatcaaacaa aatfgigagc tttttgagca
gct t gtetgagda@0ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 6
<211> 1758
<212> DNA
<213> Artificial sequence
<220>
<223> TA2: HA with D1C
<400> 6
tgtgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180



tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cct gaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagttal380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaat ccl1440
ttggtgaaca ggcgaccatg cttighCagqls£ingdspst ¢4 Amedagrcat a cgttcccaaals00
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggagl560
agac aRatgtyaggasrcackicat Lrract iyt ggpggcaandt trtggaczutatgeractetiggcaad4?620

aaaga c tga t tat t, 1t Cc g ctgca 680
ot gatb im0
gct gewjctacrtgctdamhaadagaltgazdficccd sdttlecdctSgattdgPgagDhlicagdgdet Arti 3601 al
sequence <220> <223> TA3: HA with C75S <400> 7@% gcacaca agagt g@ggt
cCtt

t gct KO Ot t HREGHTH t YFGEaPAT 2938920 tAtahHEE? Rttt hat t g

t gct cpahetgceht agsadicc ot Grat tlagagagrbfaicot 620t frg egdaaldgdSQ | i seong ST25
11- FEB- 2010 aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctga

tga
gt ccgRFaarerto Efttdtagacitatagc@at 9IC @t IRAc RITGECHPa §aEHALECT at ct égggt
t gcaa&b@%é@@ £ 98RRE C g AL JsHgog@k g G g0 acdAead 4l deaaRgEgRagaagbga
gagaaatgaa 0 thttCtth aacacCaaaga tgacaaccca aacctccccc gattgg%gag
aa

accagi§got360 Rt ye9gr9agaaracyctiqrapgctgaeerastpraedretad9d ttt g
atacté

t tttbgtt
R e R R AR S S e S S
cct gtgtgcaedg:gg mgctg:rgﬁt 'gpgaga:tctt?tgtgg@agmg gma?ant;ptcg ggoggattgtmcaaac%gag
act caagt gt ccagtctcc aaaaa agaaagagc caaaqgc ca c
t cgccﬁ‘%ﬁg%@éﬁ %&85 tEca(?g%%tacac?lg}a%c@?&agg%‘gcgﬁa%qat f g% agg a ggt g%ggga
tctt aaeaectdl ¢jgasatacotcaralenit0fe@ahgapoainitgatdaC gaggq@tgect gat gawoag

ggcggacctt 780 gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga
at gct PCYHRSTHAY FAFAeeTOCotIAGH A% 9L R30S AT It 832 J§8 haaat gilga

gat gCﬁggeia%gg kit §gdedt dact dftat gl higtahgfRpgeiaragadt ot ticpoaa
aaactatgct9 gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat at gcaao%%ag

gcat ctacgetquggorgctgctgct gagacttgec aagacatatg aaaccactct agagaagtgce 1
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 7
<211> 1758
<212> DNA
<213> Artificial sequence
<220>
<223> TA3: HA with C75S
<400> 7
gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
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tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgcl080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gt ggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagagl200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260

ccaactcttg tagaggtctc aagagagshisS93aeast 99 Galsppaat g ttgtaaacat 1320
cct gaagcaa aaagaatgcc ctgtgcagaa gacCtatctat ccgtggtcct gaaccagttal380

t gt gtagiat tap tgh geyaagiza c gumayt Brgt agpacayrgt tegctgatyat gteqycgearagaat 369440

ttggt ca C cittt t &g gt a ccca 500
gagt t%%g?bgaggg%% a& S fg'%%tg%‘@aga ot ‘g%q“g%g%% %@%‘%Ctg ggaégaagg%%%O
agacaapbasmcay aa@gamfatt gymgi&t@tt t@agad gl gogaaacomagagaaacgaygcaacdans20
aaagagcaac t aaa ct gt atgat ttcgcagctt ttgtagagaa gtgctgca %680
gct gdAGat L a5 A4 e%acagacﬁ géﬁégaﬁféég@‘tcgaﬁ%{‘tgﬁgﬁggﬁg aaé'g'aagtcgg 740
gct 9o etdal 1&58@% a8 GabigachtSBertddZamaDiaciRigat Art i f40i al
sequgdr?cg@%ng <223> TAA4: éIA %ﬁ% gC <400>%8 gat gcacaca agagt gaggt

t gct cﬁtaeg@cp@tmag@achwgag%tagag%f&awata@aamtp%@etgctaeiam | i st®fg ST25

11-F C, t g cattt
agal R e G o oct garoa

gt ccraggteahd0 Mt@ggacmaaagmct g@agcw@cmatatata@egagewaatgt at gc &08gt
t gcat c a tg t agaa ga
A e R R B A R dna e R e SRR o
accag@gggat’t&e gahggcg@hggttggamagcgtﬁtctmgamacmagaga«:aaaa ttt ga?'aaaa
atacttatat 420 aa cca acatcc ttacttttat ccc tccttt
ot SIAEAtFI8 TORLato: PRDY TR e RI I Hietae o, OsHAr S aget B0 g
cct gtdeasqtadt ﬁ&g@éé‘a&at tradgeticglaed ct&RA08DZGa gl aﬂgdt@ftgaaccaaa@zlgag
act caagt gt 600 gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcag@agc

t cgcAAFaHEBe0 w@aﬁ%@ttFt%Caééa%aéécﬁﬁf&a@%%gé%@éaaEﬁat PREHAHICY agt g¥ga
L Ct U ageRBGe? SHreadEeIhatet etk 0§£A gt SRIAE tlrdgfdaC dadidlegcCt 9at Ggpag

ggcggaccti 780 gccaagtata tctgtgaaaa tcaagattcg atctccagta aact gaa%ga
at gctgpogeamo atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat

tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa _ 1758
<210> 8

<211> 1758

<212> DNA

<213> Artificial sequence

<220>

<223> TA4: HA with T79C

<400> 8

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
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aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg
gacttgcctt cattagctgc tgattttgtt gaaagtaagg
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagt gcl080
tgtgccgetg ctgatcctca tgaghosd ali sPiciadadt 91-Fegdfd@rat t taaacct ctt 1140
gt ggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagagl200
t ac asgfCtteytay ataagteett atacagratagt ctizaacastageccasttasc agatrasgtyt caadr®260

ccaac a t a aaac 320
cct gaagca aagdaatygcc c gcagaa gact at ct at” ccgtggtcc accagttal380
Ja%tclc%téégﬁggggéa%caf%[%%@% aaga%??;ﬁg 9@;&@&{% g‘?&g;cég 31%%
P00t qaace faodaceat @ Crtircaqot otddoagt cq acdaaacal a edl cecaani500
ggt gaaca ggcgaccatqg.c cagct ¢ aagtcg acgaaacata ¢ ccca

Gagt (AR R DIE I ISR SHG: T HOLgain Ao B ah Br It i angaNa60
agacagrité tyganradsi@al Bread@h! afRYeE &Gl garRgEqRPaecyaggagJcaacsd620
aaagagcaac tgaaagctgt tat %gat gat ttcgcagctt ttgt agagaa gt gct gcaa§1680

gct geﬂf’é&?%ﬁrégg%@é&%? totatgReAga 993799 i2tahE a1y R %‘)‘(th‘&t‘:"aagt_cai‘_ 9_740

0Ct ICfheth e {AbRAKESS cRifiad GetkbaodhtoBecitteer Dheslay AV U1 fasol ol
sequence <220> <323> TA5: HA W th ESsC 01 SQ ITsting ST2b 11- FEB- 2010
<400>tayagracye acdt acgagr yi§eecangettest g faqcaaagta cctgggaghaga 44t t t caaa60
gcctt Eddaat t a cat gtzaha20

RS e e R R S I A TS LR G R

aat t ggayagertaat Lmahtic@gt agacabddatt tyRagacaaadgdagtggracagrctpggaact ctaoel40
cgttgtacct, atggtgaaat ggctgactqgc tatgcaaaac aagaacctga gagaaatg 00

{got (ORgR FaceeRade P o ot s b i B0 9ar T L g Rehgaggt 2360

gat gt @rtcgta@gasdtgetddcat tqjagacaat coRagePAC atgdrghtfnggesyaatect t at 8420
gaaattgccaagaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg480

t at adHGEEY ARt YTTERTR At GrREYE a2 it eRd aﬁ%t&éa%qagéw‘gtgégwttgc B840
aagCt ARk tyRCEJgaaaia c ARYGEARTg & GhAFEIdC heh StGRERLC gaEdt cRgE€aagt ajpp00
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc660
caga@RCttecctt acgaIgaCgtaattedfaadapaot aadagtoitageasadagciatact accaa®?20

aaaat gat ga gat gcctgct 900
atgtttgcaa aaactat gct 960
at gcaagaag gcatcctgat 1020

gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgectg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 9

<211> 1758

<212> DNA

<213> Artificial sequence

<220>

<223> TAS5: HA with E82C
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gt ccacacgg aatgctgcca tggagatctg ctcgagtgtg
gccaagtata tctgtgaaaa tcaagattcg atctccagta
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaat gatga
gacttgcctt cattagctge tgattttgtt gaaagtaagg atgtttgcaa
gaggcaaagg atgtcttcct gogGat gl b si{gt #8241 - @s0se@Yaag gcatcctgat 1020
t act cia@bsg ot gct gct gct gagacttgcc aagacatat g aaaccact ct agagaagt gc1080
t gt goraggtarach gegagtyagmtt Yyratgotogt t'gxaaa@agt gdgdaggadagaadttttazecct ct ©0140
gt ggaa c.C t a a att tg t ggag 200
R i L R R B S s At L T

a aag ca a gtcaac 260
Cccaaciaattgptihagagghdtiaacaaadtaghaagpaacngt gg@ahtgaagat@chyat aaacasn320
cctg aagcaa aaagaatgcc ct gt gcagaa gact at ct at ccg%é?tcct cgaaccagt %&380
t gt gtLGLI2LA £AFLa ag%gftatg@it 99p98SRAAG Earaca jetgctatagaat €440
tt 99t GRREE RYCHIYGEFH Mt Coddehade! tHlgaand! sahAcHBRAGAIFaGid CCCazadS00

gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaagg@ngGO
agac st Eel tag atRfe 62RA9at TRSRRE (TRt AHLFEECGt G 189ER%A6EW289kggcaacRP620

aaag t t c J tgca 680
et e P o T e caa1740

gct gcgaaaagpcgetqaagaaan_trs8tt<azmt>ta:g09e:z:qg=aaﬁse:t<tzmut Dotaagads Art i480ci al

200 ety ennbbacis AR Ghab ol A s SR e g 0

aaat td@aa@fﬂggﬂc&tmt tdaagbdapgcydtaggodwgagtaiacagdg agoagbtge ccat tﬁtoga

tcat gt al20 aaattagt t t tgaattt ttgct
O coRSUREISD Saee bt ACAANIaR | Lot AL P9SCPD G BTN at g APROL

t gcaaedgahirt4l E€hggardyacyttrhesaagyedtcoagtoesd@acidh g@e@@aaa@agaambga
gagaaat gaa300 tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattg%tégag
g aa

accagd§§teasog W@F%ﬁg’fggg&aﬁtgcf‘fftgagéﬁgg8%%‘&93%@&"9%@5?‘? ttt
Q@’c@%&a&%cé’c&?%&%a&%cﬂéﬁt hiddhafRL aEg83RGad CCL LIt t

tataaagctg cftttacaga atgttgccaa gctgctgata aagctgcctg
toUge At Cragagtattggeangkoggsereigatat datacstgcttcaaad@fag

ct gat gacag
aact gaagga

ggcggacctt 780
at gct gt gaa840
gat gcct gct 900
aaact at gct 960

at actdahabéaq
t gct aaaagg480

cct gtaagectB40

aCtC&E&%&@&é%QQ cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctget gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgetg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagagd 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 10
<211> 1758
<212> DNA
<213> Artificial sequence

<220>
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gccagtctcc aaaaatttgg
cagagatttc ccaaagctga

agaaagagct ttcaaagcat gggcagtagc
gtttgcagaa gtttccaagt tagtgacaga
gt ccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga
aaacctctgt tggaaaaatc ccaglgcatit: gargl 99_4a4aa t ga gatgcctgct 900
gact t gogst 1a@t tipgei € Ew@tq’ttlt ?‘ZJ? Sgﬁt@agt aagg %@gg@@gca&

aaact at gct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tact ct

29 10gct gct gct _gagact f gcc. aagacat.a aaaccact ct.  _agagaagt gc.1080
t gt gc%%gf%caégg%q%@%ga&?tt gg:'ta'ff& t t%@%ﬁ%%&t égggtagﬁaaqag?\%ﬁtttcg%lagcct ct t% %140
gt 0ot g6gtet Cophaytdttatddeagractrayigagecdatttdagageaaggtd ggagagd200

tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaa&ﬁ?@gt@ggﬁwﬁg’f@caﬁﬁé BEQ‘%aa@a@ééﬁ%té’t gbgﬁgg'&%aéf"g?cﬁaﬁgaaacétgg?%o

CCt gogiGgeyaradaARhBECaCt et adaaggRataddtl dhtdcaBigOk§edaciiagecagt ap380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaat ccl440

t t got EAIABWR G CHUOE G tcoIqtoRekast teiagaaraft a}0aREHEIR0a93RaEG2a cccaa®P500
gagt t{g%ét&tgkgﬁﬁ%%ﬂ& aCAGLLLELA! s 8GRl AL g%ug%%&a?g%kéafgabe@eaagg%@GO

agacadat ca agaaacaaacC tgcacttgtt gagctcgt cacaagcc Caaggcaacal620
aaagagprgtgatofagcagtycttt btaygacapat gadgagacric tttigegiamgatacttgtyct gcadd0680

TR e SR A S
sequetyr@aadtkgSQ dticatédgagaozhecal- GERBc20Hid 12 gcctP dergthgecddA Wi t930C1245

400> 11 gat tgaggt tgctcatcgg ttt tt t
aaat 1 FOSAEBO0GRACE G 4aBIR0C Bt B0 { Bt A OVt AGESAFR UG ccat 190a

t cgcct gagc660
tcttaccaaa720
ggcggacctt 780
at gct gt gaa840

agat cgdcdhedi2? anahtogiglagahiand! ebGahgaa! higeatagaacgédigagd t gct gHoga
gt ccgcggaal80 aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt
t gcaatlsRgAtts eeprgasiacottdugedagaatlitcgaragheetyacadn fehic&dahagaad@Oga

acoagsr ans

gatgtgat gt ctactgcttt

£%E£§é&gggﬁ@§?%a@%aP9€&a@E%a@:?§ GhEGdakerPat t 9oiggag

catgacaat gaagagacat ttttgaaaaa

at act gciaagvRe Yet@avaIpacbcggatngantercraghat Bactygaagus etgekaagaa cct t t&46t t

tgcta%g%% %%%%Q tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggdag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 11
<211> 1758
<212> DNA
<213> Artificial sequence
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t at aaagct g
aagct cgatg
gccagtctcc
cagagatttc

cttttacaga
aactt cggga
aaaaatttgg
ccaaagct ga
gt ccacacgg aat gctgcca
gccaagtata tctgtgaaaa

atgttgccaa gctgctgata aagctgectg
t gaagggaag gctagctctg ccaaacagag
agaaagagct ttcaaagcat gggcagtagc
gtttgcagaa gtttccaagt tagtgacaga
t gg%ga%cfﬁgsﬁ*n@gé’gztsgﬁﬂ- KeBIF9ACag
t caagattcg atctccagta aact gaagga
aaaccd2eDgt t ggaaaaatc ccactgcatt gccgaagtgg aaaat gat ga
gact t¢@ért Tégt tHAgeidc Cliftt ttt gt t gaaagt aagg atgtttgcaa aaactat gct 960

gaggcappgy (gt gtcttcct gggecatgttt ttgtatgaat atgcaagaag gcatcctgat 1020

t act cjarpEdralcd Cdqagt §ijgt defkach t @gct ragagaitat ghgagasgaasisitrtagagaagt geh080
tgtgccgctg ctgatcctca tgqaat ct at

_%%gaaa t gt tc?atgaatt taaacctctt§140
01 g e BITEF CHAFEEIRGE T oEACTS30CA o HAAD AT BECPEF 1o ABREEAGONE ggag G200
t acaagiit 6£91a8 AgEE GG c At fRTE LR ! adRACAEHYAR RITERC §EERBGLDL Caacigh260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cct gaRRGEatoagaRpsagicactancgEiFaaopeacaaatt tacagtecdacgabiccagt 1249380
t gt gt gﬁg@ g t agagt t gaat 440
tt ggt%gg%cgrécg g%ita%tc?ﬁg %:gtgjgt t%%ggaagt gggaggggg;‘aggé%aggﬁccca?g%oo
gagt t tasat oLty Reracadagactgachaousat aacagetcat gattgohasc actagaggtiyaaggad®P560
agacaaat ca .agaaacaa tgcacttgtt gaqctcqt aacacaagc gcaacal620
R e S S ST e T R i L A s
gct gagpat egcag ogRaacitg cCct tdcgcegdgggaggiiataaccaact ttgtygraahggpagt cadn740
gctgccttagggcttataal?SS <210> 12 <211> 1758 01 SQ Iistia? STZSééé-FEB-201O
<21 2> ASRATAIY IS AT RGP A YT AR ATYC LIV - A SC NS IR h CL <400> 12
gat gCagReSyatg A Redgat Bfdlagadda99gétagetagnt éadadsgpactmagegt t t cagpl
gcecttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgtal20

aaat t HGRGECTEC RARGREHOIt ARRAIILFE L HRAALER TG TP ROLRIQ AF I tYEeT gcggPRP80

aat t gl 9acar 3! LAahi&Ral &&%Eég{a‘at g SR A R gdgat AR t8tlacl@gRact Ct4g40

cgt gaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaat gaa300

t gct taticcgeacyg catgatartat tegagatugac teyegtatge crgaggatagy ugeqgasctiagaggtideco

cctgttgccab540
act caagt gt 600
t cgcct gagc660
tcttaccaaa720
ggcggacctt 780
at gct gt gaa840
gat gcct gct 900

gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgégct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 12

<211> 1758
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atacttatat 420
t gct aaaagg480
cctgttgccab40
act caagt gt 600
t cgcct gagc660
tcttaccaaa720
ggcggacctt 780
at gct gt gaa840
gat gcct gct 900
aaact at gct 960

gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt
tataaagctg cttttacaga atcttgccaa gctgctgata aagctgcectg
aagctcgat g aacttcggga tgaagggaag gctagctctg ccaaacagag
gccagtctcc aaaaatttgg agagade@alstifyasracal - aasa@ agc
cagagatibs c ppgaaagct ga gtttgcagaa gtttccaagt tagtgacaga
gt ccaddyg Anal Gictigt ceauer@gat ct g ct cgagt gt g ct gat gacag
gccaagigta tctgtgaaaa tcaagattcg atctccagta aactgaagga
aaaccinggt 1hg93paasdc ceegct gcatt gccgaagt gg aaaat gat ga
gactggégttléattagctgc tgattttgtt gaaagtaagg atgtttgcaa
gagg tgtcttcct gggcatgttt ttgtatgaat atgcaagaa cat cctgat.1020
tact cqaé:fgggcatcécﬁj‘@f:%qgtgg‘%&&?? cteagaes af%ggggg%ﬁaag?%&tgﬁﬁabaagt g&Pos0
t gt gcedet@ptQt JBjat e tt Rt agtart cocagea! gtcdatfejadagidcattgeacct ctiepl40
gt ggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagagl200
t ac aadRtERIt9g adli9geg e cat PPagt t gt a%@éé&%‘&ag‘éﬂ%ég'f%é e8Iyt caaé%QZGO
CCaacy Ll fhdca0Rngh G dRlRRREGHAgJARADA! 0 RALEGARGEL EBE 2aaCai4h320
cct gaagcaa aaagaatgcc ctgtgcagaa gactatctat ‘ccgtggtcct gaaccagttal380
t gt gt CAtUARACKTE gRNPALORA T geTAgReagt LOfOcARRAT 220AAEaELR Frgapatarhgaat 99440

ttggt C citt t t ccca 500
R S A e R T e
agac ageigtga @g adg@cagan tt gcaghtpitt gpmgoi Gt ghttwasaraagacttadaggcaack0620
aaagagcaac tgaaagctqgt tatggatgat ttcgcagctt ttot a _gtgctgca 680

gct ga¥tH9<s g%ﬁ%é‘é ccﬁa[%SEE ggﬁ%fégﬁi%agﬁc%%gf%gﬁgg%a ag%agt CZZ% 740

gct gcedthagy@gt ¢edraadagaBatdtg&al ystidchgatal 22gckycEfPcetgiigedd 0> 13F49211> 1758
<212> DNA <213> Artificial sequence <220> <223> TA9: HA with C169S <400> 13
‘gat gcat a t g tt cadato

2A95ESIA L RAGAEII ERAPE99399 I 195 ESGa £ £233G 89 A5 HER9A4t

gect t gglgt cdcdaddaagetdggt Qﬁaﬁ?ﬂé&t t%a%ﬁé&ftagég&b%g% kEgetadg¢ cat gtepb20
aaattagt ga atgaagtaac tgaatftgca aaaacatgfg ttgctgatga gtccgcggaal80

aat t gtapagattist cCReRICWat AEEOragadt hgagarHasrgtiacatndattaccgedact ct42940

gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
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cgt gaaacct
tgcttcttge

gat gt gat gt

at ggt gaaat ggct gactgc tgtgcaaaac aagaacctga

aacacaaaga t gacaaccca aacctccccc gattggtgag

gcactgcttt tcatgacaat gaagagacat ttttgaaaaa

gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt

tat aaagctg cttttacaga at gtotlcg(gqqsgﬁ‘iggggaﬁf_&@g%@cct g
g9

aagctgaad g 13act t cggga t gaagggaag gctagctci'g ccaaacagag
gccagiaflsc 1F48aattt gg agaaagagct ttcaaagcat gggcagtagc

cagag%i%tc%‘ apagci ga gtttgcagaa gtttccaagt tagtgacaga
gt ccat¥acgg Aégi‘g‘?ﬁ ﬁi%gq?ﬂbcﬁgat ctg ctcgagtgtg ctgat gacag
gccaagheta tctgtgaaaa tcaagattcg atctccagta aact gaagga
aaacctByt TAgyaamitic C86¥ct gcatt gccgaagt gg aaaat gat ga gat gcct gct 900

gactt% [t Gattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960

gagg B&cakh eyt §4dot JedtaRh fldot tidadhidaigRAbIsFAEaAAE tasa CCt gated020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagt gcl080
t gt gcaGELe0tOt gEaatEoEA tt LRrAragtadt CHcaaerayt gtcaatstgayaatcatathcct cti29140
gt gg CA%2 2§32 240 9€qdehhid090EQY6id 99a0agH200
t acag%%?g%gt%aat gg %:a{acgﬁa%gt tcagt ait?agacagé:%ggag aggt%cgcc%cggt gt caact 1260
ccaaciadtytpacagrajgactsaatarasbicitaggpgaadayt fatafacaataaacapcteyt aaaca*9320

cct gaagcaa aaagaat gcc.ctgtgcagaa,gactat ct C ccagttal380
Lot o gt G RRR e A BRONET SR Mo RE AT 520 a0
t t got grEcarygcygaacaiaactddchaagat andaqggeagt gar@ogganaatagaggtit cccasb0500
gagtttaa’i:’ga ctgaaacatt caccttccat t%cacactttc t 560

agac 3L Y HRERGTT T HtR et 9%%33?% g‘};} 88%1%&5%%“8%%32222‘% 620

aaagaghaadetgdcdagngat Sicct ptaget@at gédeg§aac ticitkgé Byagemaghgst gcaagh680
gct gacgata aggagacctg ctttgccgag gagggt aaaa aacttgttgc tgcaagtcaal740

gct gctAtRaRACEot EHtARGATREA TLEET S IOMDCERRYd R9GTICTIRSCIINBEER 2010 ¥4910> 14
<211>aa}l%g§ga§§12a>ct%g§2%éﬁgéﬁédgf b&a@kté@qe%%aﬁgﬁé%agat TALO:gggA Wi th

gagaaat gaa300
accagaggtt 360
atacttatat 420
t gct aaaagg480
cctgttgccab540
act caagt gt 600
t cgcct gagc660
tcttaccaaa720
ggcggacctt 780
at gct gt gaa840

C91S < gat gcacaca agagt gaggt ‘tgctcat cgg aaagatt tgggagaaga
aaat tgasagb@@c aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagce 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgectgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgetg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
daagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
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gccttggtgt tgattgecctt tgctcagtat cttcagcagt gtccatttga
aaattagtga at gaagtaac tgaatttgca aaaacatgtg ttgctgatga
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt
cgt gaaacct atggtgaaat ggctgactgc tctgcaaaac aagaacctga

tgcttcttge aacacaaaga tgagaagsqdsakgCsfaCee-alieet 9ag
gat gt gat gt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa

agat catgtal20
gt ccgcggaal8o
tgcaactctt 240
gagaaat gaa300
accagaggtt 360
atacttatat 420

gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg480
tata rTg gttacaga atgttgccaa gctgctgata aagctgcctg cctgttgeccas540
aagctg@ cttcggga t gaagggaag gctagctctg ccaaacagag actcaagt gt 600

gccagetzaBsc Aaaafau&h a1 ggqaeya@agagct
cagagatttc ccaaagctga gtttgcagaa
gtcca g¢ gatctg
gccaagtata éégtéggba %%%ﬁgattcg atct ccagt a aact gaagga at gct gt gaa840
aaacci4dDgt Iggaaaaat ¢ ccactgcatt gccgaagt gg aaaat gat ga gat gcct gct 900
gact t4EECACA T I9RGEIIPI Tt RELEAEPOt T RaagR 8@99&9@%&% @%%Ht&%?i’ct at gct®860

0299CARRAG 1% Al b6 &l cJapG LGt cidcabal gt At BERRIsRT 8681 CCt 02128020
tactctgtcg tgctgctgct gagactigcc aagacatafig aaaccact ct agagaagt%@1080
t gt gcgitapton rigaagiact (At Heacat agpacaedigt gtgqtsgmagamqgcga%?acct cti8®140
gt gg a a ggagagh200
acaantr droek s B e P P P R e A B D A e 2260
ccaacdgxbh@dcagaggtgataata@ggagacmcatg@aamgt gapagatogzagagapatt e aaacax00320

380
ot g G TRehGeitr et SOBI E T Bakgaat O

tt caaagcat gggcagt agc
gtttccaagt tagtgacaga
ctcgagt gt g ctgatgacag

t cgcct gagc660
tcttaccaaa720
ggcggacctt 780

{0t Ot GRLE DL BF GHpASSRRD gLt o 440

tt ggtmae@aﬁgwegéatcfééattbs@@&t g&dgigaas! eoraaannatiatagit cccaaads00
gagtttaatg ctgaaacatt caccttccat gcag atatattgpacactttc t aaggzg 560
agac AP EEIEH 293 RHCCt HeAE gt 94 GE93agt e datadadfci@ad %\gggcaac 620

aaagagfiaasgdrgd@adeh Hgat HfF9¢ QAL gétgedAGC hgdrgat @PEER tgtasrt 9caaabtso
gct gacgat a aggagacctg ctttgccgag gagggt aaaa aacttgttgc tgcaagtcaal740 Page
16 OdagsErdatgtAargtedas 19aapERap0ICtaget ¢oc CEARFCA2aT ACECRRPEG <2106005 <211>

1758 ‘%%%8%&4@“whaé%$§€%gArLdaahﬁééﬁt §f%yd§5%§% <6g¥%gtagc tcgectgagce 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctget gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200'
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
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<223> TAU. HA with D121C <400> 15 gatgcacaca agagtgaggt tgctcatcgg

tttaaagatt tgggagaaga aaatttcaaa60 gccttggtgt tgattgcctt tgctcagtat

cttcagcagt gtccatttga agatcatgtal20 aaattagtga atgaagtaac tgaatttgca
aaaacatgtg ttgctgatga gtccgcggaal80 aattgtgaca aatcacttca tacccttttt
ggagacaaat tatgcacagt tgc%chgt]q%g%gcg.pgagf%ts_%l%gt gaaat ggctgactgc
t gt gcaaaac aagaacctga gagaaat gaa tgcttcttgc aacacaaaga tgacaaccca
aacctgargecttggt gggateay accagaggtt 360 tgtgtgatgt gcactgcttt tcat geG8at
gaagagacat ttttgaaaaa atacttatat420 gaaattgcca gaagacatcc ttacttttat
gcccecggaac qisccttttctt tgctaaaagg480 tataaagctg cttttacaga atgttgccaa
gct gcixyad a 1@ggcet gcct g cctgttgeccab40 aagctcgatg aacttcggga t gaagggaag
gct agedlée g DNéagacagag act caagt gt 600 gccagt ct cc aaaaatttgg agaaagagct
tt caasdeat A@"@bﬁ‘é@f‘ggﬁ?qt'%’b‘@ct gagc660 cagagatttc ccaaagctga gtttgcagaa
gtttcgpagt tagtgacaga tcttaccaaa720 gtccacacgg aatgctgcca tggagatctg

ct cgagi2@s g TellhatHgaeaidy gigdggacctt 780 gccaagtata tct gt gaaaa tcaagattcg
aaacctctgt tggaaaaatc ccactgcatt

atctccagt a aact gaagga at gct gt gaa840
gCCga%ﬁgggcga ag@%%tg@&cgzgg{c%ﬁt g&oc\agaﬂtt 95§dalga st LaUGldgad gat t L tggt t
gaaagt aagg atgtttgCaa aaactatgct 960 gaggcaaagg atgtcttcct gggcatgttt
t t gt A9qFategtet gtardgaea) tgtaatcaypat ¢OXR9cantt greAagytaagenfaagata gagackOgcc
aagacat aaaccactct aga t gc1080 tg tg, ct C t gaat.ggt at
Gocacas o R R b B , Tr P T BRehiR L3 a0

aat caaacaa
aat t gipagegdcat Adgageragetidaggagagigdyadchamraaatdcacagigagtgagett at t agi4ocgt
t acaccaaga aagtacccca agtgtcaact 1260 ccaact cttg tagag tctc aaga @gcta
0 anaCIORRG A L OREIAT Ct 9RtAACEE YO58 ARIAREE 9 HGEARS U2 o1 gt Rgan
gact atddrat t1ge it e£dgadtnict aet daad AR ct &l O st ggeqay daganaget gccagedagt
gacagagt ca ccaaatgctg cacagaatccl1440 ttggtgaaca ggcgaccatg cttttcagct
ct ggatljoEeR it geestat i te itatdacaida92Amadacajt tHekergada ghagidatet cacctdcat
gcagal ghat g @5agAeht it 9@&%@9&%9%5&(293% %@@é&%cﬁg%a@é“ﬁaggg t gcacfgpgt t

gagctcgt ga” aacacaagcc caaggcaacalb20 aaagagcaac tgaaagct t at ggat gat
t t cgctaenagatygt HFageayage tphtgeciagd6]0 tHatge adgrtgodtSOctIucmy 512540
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R A AREIRIA, TANROAEN LGS TR IR RARRE 1 '
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgect gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680



<212> DNA <213> Artificial sequence <220> <223> TAI2: HA wth D129C <4
16 gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgtal20
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaal80
aattgtgaca aatcacttca tacghtid bl ggRoeEAa - Aeal S5Rcagt t gcaactctt 240
cgt gaaacct atggtgaaat ggctgacigc tgtgcaaaac aagaacctga gagaaat gaa300

t gct tadtpgogadacaygagayagt getgecgrgagagygtaasacaactyat tasg tgerpoactgaggi4860
gat gt gat act tt tcattgtaat gaagagacat ttttgaaaaa atacttat 20
gaaat%%gegéttéﬁa %gg%a}:ac ttacttttat gccccggaac tccttttctt tgctaaaaggdso
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgeccab540
aagct ¢ g act t cggga t gaagggaag gctagctctg ccaaacagag act caagt gt 600
gccag;f §c g:%é%aatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc660
cagagatl c Ar¢apR9ET GRgléAdegcagaa gtttccaagt tagtgacaga

gt ccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag
gccaatf?fra tct gt gaaaa tcgagattcg atctccagta aact gaagga
aaaccteryt 't éaé%a%P% Rtatt gcatt gccgaagt gg aaaat gat ga gat gect gct 900
gacttgmobt 1Gatt agctge tgattttgtt gaaagtaagg atgtttgcaa aaact at gct 960
gaggcerdagirasaRgsgt eangtgtariaatadot tttagagatgaioodanaeata gadiy t§e2a cct gat®?020

tact ct tgc g c a a aagt go4080
R O S R o L S SRR R
ot ggaEga gagtgh cagaay tdacabdaaaacgraaasaich id gagtgdtiph tdag ggcaycggda ggagakd0200
tacaaatt cc agaat cgct attagttc t tacaccaa ataa?tqggcca %? etcaagk%ZGO
ccaactoHeac g%?gtgf" R EEE S A 9RPAS 33 8@ KR ALY S g aaacdt 1320
cct gagfgasa kPRt goatChgirgeagrat gachaddd algeotguyagiaaggas cagt t3d380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaat ccl440
t t ggt EREAE B G5 CRPIAC AP EIAPREL AL 2RAGHESGt B/ WOL9RHASTE098t cccaad®s00
gagt téaac@wa@tcge&%eaéﬁttcaé“&&%%t g&RYAA! At r1RasAC hth & thEa0aag9aghS60
agacaaatca agaaacaaac tgcacftgtt gagCtcgtga aacacaagcc caaggcaacal620
18 0daagCrgdcat gangasTZs TUackKER-X0I0-caaafcgseeit ttgttadgetagragait ggat4Pat

L1 cOCaget )0l AGRHRA.0L AR AEAAONEAN. RLORESRLRC APURAACGLEn o1 L1 00

tcttaccaaa720
ggcggacctt 780
at gct gt gaa840

=X

gagggt aaaa” a caa
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc - 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
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gctgecttag gettataal758 <210> 17 <211> 1758 <212> DNA <213> Artifici al
sequence <220> <223> TA13: HA with 5270C <400> 17 gatgcacaca agagt gaggt
tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa60 gccttggtgt tgattgcectt
tgctcagtat cttcagcagt gtccatttga agatcatgtal20 aaattagtga atgaagtaac
tgaatttgca aaaacatgtg ttgG;08) 936§ CEFA03a188_s@fot 9t gaca .aat cacttca
tacccttttt ggagacaaat tatgcacagt tgcaactctt240 cgtgaaacct atggtgaaat
ggct (reaggecaagt Yraagayt ataygge tdagat g agetitg ieBR0agaac grattogeadac acd@lga

t gacaagcca aacct cccce gat.t qgt gag
{ cat GRIgacoeI A Aavagactor Cy g seaad
tt actddtyatttgocgagaeac tccttttctt
atgttgccaa gctgctgata aagctgectg
t gaagggaag gct aget ct g ccaaacagag
agaaagadst jygaaagcat gggcagt agc
gttt aa Dyat t ccaagt tagt gacaga
t ggageklét g AFtEfifgaltsgaeenset gacag
t caagghgt atctccagta aactgaagga
ccactgeabt 19e8gaA0K DG ez@rt gat ga

tgattttgtt gaaagtaagg atgtttgcaa
gggc g g
e LSRR B TR e

ST TR

t gct aaaagg480
cctgttgccab40
act caagt gt 600
t cgcct gagc660
tcttaccaaa720
ggcggacctt 780
at gct gt gaa840
gat gcct gct 900
aaact at gct 960

t at aaagct g
aagctcgatg
gccagtctcc
cagagatttc
gt ccacacgg
gccaagt at a
aaacct ct gt
gacttgcctt

gaggcaaagg

9@%@ glagcactgght t
gcca gaagacatcc
cttttiysaga
aactt cggga
aaaaatttgg
ccaaagct ga
aat gct gcca
t ct gt gaaaa
t ggaaaaat ¢
cattagctgc
atgtcttcct

534680990000 LAELA QL e | 91 Oac

agag

gccgctg ctgatcctca

t gaat gritdjgtyt Cepmagycittt egacagquaitt ctiragcajcytdch4Or g ggaagagta ct cagaat tt

ctt? aga€1200ttacgaattcc agaaH_Bgct
a%@tcﬁ 69288 SRS PP t agagdtct ¢
aagaaaitltgadgannrgt Odadedcetoritggddgat annc 8l tgtdladc tgeageat: aaagaangcc
gaaccagttal380 tgtgtgttgc atgagaaaac

aat caaacaa aatt%%gg

oo A B A atpda TR L iRk L et

ct gt gcagaa gactatctat ccgtggtcct

gccagfHa8R2GA cHFPIGITR LA AR ATy 1 THCARRA% BRIPLOT9R §4937248%2 ggcg
a&ﬂkE&&ﬁ@@@%%@%g%%

Ct t t t GAGEL Gk INARANL L2 EHRABEAR

caccttccat gcagatatat” gcacactttc
11- FER\t20g4rgt gcactgcttt tcatgacaat

ttacttttat

t gagaaggag
gaagagacat ttttgaaaaa

tccttttcett

Qat g

dEtdRgher Ct gaapatt
ge T9° 701 SQ listing 5125
atacttatat 420

gaaattgcca
tataaagctg
aagctcgatg
gccagtctcc
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgctg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgc
ttggtgaaca

gagtttaatg

gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttcct
tgctgctgct
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg

ctgaaacatt

atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattgt
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct

caccttccat

gcccecggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg

gcagatatat
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aagctgcectg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata

gcacactttc

tgctaaaagg 480
cctgttgcca 540
actcaagtgt 600
tcgcctgagce 660
tcttaccaaa 720
ggcggacctt 780
atgctgtgaa 840
gatgcctgct 900
aaactatgct 960
gcatcctgat 1020
agagaagtgc 1080
taaacctctt 1140
gcttggagag 1200
agtgtcaact 1260
ttgtaaacat 1320
gaaccagtta 1380
cacagaatcc 1440
cgttcccaaa 1500
tgagaaggag 1560



agacaaat ca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaacal620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaagl6e80
gct gacgat a aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaal740
gctgcecttag gettataal758 <210> 18 <211> 1758 <212> DNA <213> Artifici al

sequence <220> <223> TAl4:HAmiqt b, 4 1%5<49%>31§01g)at gcacaca agagt gaggt
tgctcatcgg tttaaagatt tgggagaaga aadtftcaaab0 gccttggtgt tgattgectt -

t gct capkatatcht apgeaiacgtgrat tduagamatgadaghab20agaatiagpcgacat gaakdi2Qac
t gaatttgca aaaacatgt.g. tigctgatga, gtccgcqg t atc ca
RS e VA S R s S R S ae
ggct gralggegdtgt HRAJEER gacagccdagagigtaniagasdgt tgc ticiaggcanacackraaga
t gacaaccca aacctccccc gattggtgag accagaggtt360 gat gt gat gt gcac;lgg%tt
t cat A8t GLaYd3ak3 tttt gaaaaa atacttatat420 gaaattgcca gaag cc
ttacttttat gccccggaac tccttttctt tgctaaaagg480 tataaagctg cttttacaga

aagct cgat g aacttcggga

at gt tgpioaa 1gct gct gat a aagctgcctg cctgttgeccas40
t gaa ag déBagcet ct g ccaaacagag act caagt gt 600 gccagt ctcc aaaaattt gg
1 cagagatttc ccaaagctga

agaaa, §t A q;’aiacqgﬁ:astqugr%agt agc tcgcctgagce660
gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa720 gtccacacgg aatgctgcca
gccaagt ata tctgtgaaaa

t ggage20tg ct cgagt gt g ct gat gacag ggcggacctt 780

tcaagﬁ?@bgTQ@égﬁbﬁbﬁhcéé gaagga at gct gt gaa840 aaacctctgt tggaaaaatc
ccact gttt jgccgaagt gg aaaat gatga gatgcctgct 900 gacttgcctt cattagctge
t gat t §drgticagaaagigasaytat gitcgodggat eimaayaitg chdifadaageg gaeaaaggaat gt ct t6Oct
gggcatgttt ttgtat?aat at caa&gag catcctgat 1020 tactctgtc tgct%é@gct
gagac?%éﬁ%gtﬁég% At tatdt ettt CS A5t &E‘f@éﬁtqag?&%rc‘%ﬁg ct gat¥ct ca

t gaat gekaig@acaapayact cgAtgRRt! alARBEHIL tdh40rgH geeatagsa Ct cagmat t t
aat caaacaa aattgtgagc tttttgagca gcttggagagl200 tacaaattcc agaatgcgct
at t agrattgtoacadcrricanabAcaEE e tadrPrgRadtat a0t 4463 EHE t agagdtiict ¢
aagaogfighsa IY2ARYH LA 195d G528 I 1§ EgehIRARC 3k dadePr i haGRARAkGa aaagagyogcC
ct gt gcagaa gac?tggt%c%at tcg‘igt ggtccttégggccagtta%a%%tﬁ?gﬁt gc at gagaaaac
gccagtgrayct [gacaarageasgac teprat guiagaaardagest gati4g0gag ggeagagott ggcgadat g
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ClLLTt CAYChath99ARYY EG 2 EOATACAP o S b SER R0 L2 Ra A atart 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgceca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagce 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa. 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgttgctaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500



01 SQ listing ST25 11-FEB-2010 gagtttaatg ctgaaacatt caccttccat gcagat at at
gcacactttc tgagaaggagl560 agacaaatca agaaacaaac tgcacttgtt gagctcgtga
aacacaagcc caaggcaacal620 aaagagcaac tgaaagctgt tatggatgat ttcgcagctt
tt gt agagaa gtgctgcaagle80 gct gacgata aggagacctg ctttgccgag gagggt aaaa

aacttgttgc tgcaagtcaal740 ,gcgq t 7 <210> 19 <211> 1758 <212>
DNA <213> Artificial sequence&<g%% %ﬁé> jl'q!%é with C360S <400> 19

gat gogmgatlaaaagacgiggagg:ttttgxcttadaagggd&ghaaagaﬂaclagggagagayaaggm tt cada&80
gccttggtgt .tgattgcctt t tCC t Cat 0
aaat t%gf%%atﬁg Rt Lo gaagé(%(é% ag%ct% E%%gc cgcggltaegi 80
aatt M@@@a&&t@@h@&@ttm@giﬁg&t ttgga@maaafgthgimagegﬁtgtwact 68240
cgt gaaacct atggtgaaat ggct gact t caaaac aa aacc aaat 00
9ot e PHIIA IRt g0 R Pe e A ot 4 9B P gao g A860
gat gtgrahetcdgagde@igtdd tcatgacaat gaagagacat ttttgaaaaa atacttatigsd20
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg480
tat aaagetg cttttacaga atgttgccaa gctgctgata aagctgectg cctgttgeca540
aagctjﬁ% ]églgttcggga t gaagggaag gctagctctg ccaaacagag act caagt gt 600
gccagigbsc praaaat tt gg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc660
cagagelBt c Actifizgat geagencegcagaa gtttccaagt tagtgacaga tcttaccaaa720
gt ccay g aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaa,;@zgg atheE ItdaaR tsgaoattcg atctccagta aact gaagga atgct gt gaa840
aaacctctgt tggaaaaatc ccact gcatt gccgaagt gg aaaat gat ga gat gcct gct 900

gact t¢f@8tt 1Qatt a c tgatttt aagtaagg atgtttgcaa aaact at gc

gaggc%& agf 9@8%%[9 5t t 'tqta@?gqt&agg 8%%8%13&9“@%%%} cct gaﬁozo
tact Cdcﬁttﬁg}gtbgcmcft@&tttg@gﬁieagmccmag@a@ttaggccaaa@aagmawﬁgaagt Q20080
tgtgccgetg ctgatcctca tgaatgcetat gccaaagtgt tcgatgaatt taaacctctt 1140

gt gga?e?ga*g%st@@cadf@aa%atacamaeaa%&;aaamﬁgqtgawqteﬁqaga@%cgeﬁ ggagdd?200
t acaaﬁaftftg’éga%gaé’ét%&&tcaa{é&gfc{&@ gd e RELAL LA RC £§EACRBEQL Caaslyy260

ccaactctig tagaggtctc aagaaaccta ggaaaagt gg gat ccaaatg ttgtaaacat 1320
cct gacgigazacad aafeat game t cygsttgacipaat grgcaanast aigageqgtagguearaageare cagt 389380

tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgeca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtct 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
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tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaat cc1440 Page
21 01 SQ listing ST25 11-FEB-2010 ttggtgaaca ggcgaccatg cttttcagct

ct ggaagt cg acgaaacata cgttcccaaal500 gagtttaatg ctgaaacatt caccttccat

gcagat at at gcacactttc tgagaaggagl560 agacaaat ca agaaacaaac tgcacttgtt

gagct cgt ga aacacaagcc caa%gcg@qq;,gi% &A3039G38C>¢1¢92aagcet gt t at ggat gat
ttcgcagctt ttgtagagaa gtgctgcaagle80 gctgacgata aggagacctg ctttgccgag
gagggttggbgnagacddcgat gt goaacigraadtif@agiciggeciabacpge tgettcaadaeb8 <208 20 <211>
1758 <212> <213> Artificial sequence <220> <223> TAl7: HA w C361A
<100 B E Rl Csar s RS R SR S g T g g0

aaat tdgaaasdia goabhhgoiagt tdcgat t@e cddgct ggtgaagd @icaaddec agmpmgbagt ccatlekga

tcatgtal20 aaattagt t t tgaattt tgtg ttgct
O ccRURGTR0 Tamre U CR BT A LAt R0 ARS8 ot GCREROL

t gcaafdrghdgd £fhhgAaReCErtRbEagagRfggbtaadasdidgridt 86arge€aiagaayabga
gagaaat gaa300 tgcitctigc aacacaaaga tgacaaccca aacctccccc gattggtgag
accad¥Fgeede9 dftatafat gt gcactgecttt tcatgacaat gaagagacat tttt aa
atacttatat 420 gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttcett
t gct aaaegg4B0 tataaagctg cttttacaga atgttgccaa gctgetgata aagectgectg

cct gt42ddead468 aagct cgat g aacttcggga tgaagggaag gctagctctg ccaaacagag
act caggtyt ﬁgi&ccqggts%%cgnc%aaaatttgg agaaagagct ttcaaagcat gggcagtagc
t cgcctgage cagagartt ¢ ccaaagctga gtttgcagaa gtttccaagt tagtgacaga
tcttaceeeaa720 gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag

ggcgo@8t t T8d7 geaigthatbIAct gt gaaaa t caagattcg atctccagta
at gct gipgaa

aact gaagga
0 aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaat gat ga

gat gcgtgedcdeq Angtiapet tgckaht@PYcteahgntitt tidabastragiaggaat gttt goaa
aaactat gct 960 gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat at gcaggaag
gcat cIACGEIINOP 0taaREICTYt T tERERS cEHCRIGAATaBEGGEETIRAGITEREI L aaacd4lt ct

agagag@k

ttt aatcaaacaa aa?

8021 9RhGHACE Shatl ARLCLIGRat AL Bfdtghr JIC §RERRILGAa t COAlGRAL t

taaacctctt1140 gt ggaagagc ctcagaa tgtgagc tttttgagca
240

gct t (RpAgAtgERA@ORatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctget gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
gctgccgcectg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt éatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
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tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260

ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320

cct gaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagttal380 Page

22 01 SQ listing 5T25 11-FEB-2010 tgtgtgttgc atgagaaaac gccagtaagt

gacagagtca ccaaatgctg cacggagd qq%ég,g 1801 gaggr@@cogaccat g cttttcaget

ct ggaagt cg acgaaacata cgttcccaaa gagtttaatg ctgaaacatt caccttccat

gcagatgaptdttgc ar@atddaact gragatapgagdnfagiyac ecit gc g eacgaabte: t gcddddgt t

gagct cgt ga aacacaagcg C caacal620_ aaagagcaac_tga ctgt tat gat

ttcgc%tgggqaatc?gqgﬁﬁ gg%%%?@%gaf gi@gﬁa%cctggﬁ 3?%“596%3%58 G ctt%Jl %@égag

gaggyjagtttaatgcddgghd @ tt graagd mdadoad@tatitggeidaagrgctyjaagdacb8 <Ab6Be 21 <211>

1758 <212> DNA <213> Artificial sequence <220> <223> TA18: HA :{Eg C361S

<4009 EIRHCY CAA2AR ARG ALAGABAT tt FRACEI G219 A2HGaF 229958 Ryaaga®

aaat 14698560 c IabhgAge! c4tgghidae cticgk86deasthosddaC gasagtad ccatissga

agat cat gt al20 aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga

gt ccFFERACIRSD INIROJTFECE TALE ROt 93999t A cRAGUL I EFa §eERqhE22 at gdgéﬁgt

tgca%ggg&ég é‘tqttg@aaaacct at ggt gaaat ggctgactgc tgtgcaaaac aagaagggga

gagaaat gaa3 gcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag

accagagqgtt 360 gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa

at act"tzze at gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt
<211> 8

t gct agdagg 8 tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg

cct gtixcesax»40i fiadal a@auénhceact t cggga t gaagggaag gctagctctg ccaaacagag

act caagt gt 600 gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc

tcgccjé@@c%gspwa‘gﬁtht LfgicCaaaget ga gtttgcagaa gtttccaagt tagtgacaga

tcttaccaaa gt ccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag

ggcgga®ost 280 gccaagtata tctgtgaaaa tcaagattcg atctccagta aact gaagga

at gctIATYEIBED WRGESIW gEIGtGYEPFabtt@aagct Heeurgac gaaiitgdidaaat g@Pga

gat 90&&9?%@%@ ﬂ;%%é&%t{g&@&%@ﬁc&&%abgﬁtt %%&Iaftt?gf’agﬁgi&% At gt ttiggaa
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aaactat gc 0 gaggCaaagg atgicttcct gggcafgttt t at gaaf at gcaagaag
gcat caaaghadgtgafatgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgectgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tctgccgetg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagagd 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320



tactctgtcg
tctgccgcetg
gt ggaagagc

tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgcl080
ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt1140
ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagagl200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aag t gg@a 1 99_Qalsgpat g ttgtaaacat 1320 Page
23 01 SQ listing ST25 11?ﬁ2%?33i c?@%éggég%aaagaatgcc ct gt gcagaa

gact atargadgaae (Hagghagiccgaartgaaganad8l@t¢gitgt gitiggtcctt gagxaghta gecagpBlagt
gacagaqt ccaaatgctg cacagaatccl440 ttggtgaa C cttt gct

ot oo et gaRatii e O RRR e AR g Bt 9

caccttccat

gcagattajyedaags agrghédat gt gagaea3agdiyydaqgaC acgiaasatagagaeaada t gcarsodgt t

gagct cgt ga aacacaagcc caaggcaacal620 aaagagcaac tgaaagctgt tat gat

Dt CgcaRUETTaat0 t WatRt of et Heatga s Aty ACASAC Uiy GORARREPR0 ot t {§elgag

299 feasht@aCidadhé Hact agtgira d 0&&ddca8gdCth addd8 <2ifdp 22 <211>

1758 <g%12> DNAd<213> Ar?gﬁai cidz}f% %i%ge%?g <220>gg<223>£d19§19: HA with A364C

<400>232PagRAAEG LA W AR IGAFERA Tt HeI9EAIE g LI Rga%RTa Ot 9IG 9§ aagal 680

aaat t g t C a ccat a

gt AT g8 b e B oo e B e e e e G

gt ccomygectt®0 getitataagaca tacccttttt ggagacaaat tat gcHo8gt

tgcaactctt 240 cgt gaaacct ggct gact gc tgtgcaaaac aagaacctga

gagaaai;gaa3dl0 tgcttcttge t gacaaccca aacctccccc gattggtgag

accagaygst AGO8 gat gt gat gt t cat gacaat gaagagacat ttttgaaaaa
aagacat cc

at acttZdZat HNO_gaagatt gcca ttacttttat gccccggaac tccttttcett
tgctaﬁ%gbgi§61gﬁ?égégﬂP81 tttacaga

atgttgccaa gctgctgata aagctgcctg
cct gttppsa540 aagctcgatg aacttcggga

t gaagggaag gctagctctg ccaaacagag
act caaX?Bgt G0A9 gewagiwt ad64gaaaat t t gy agaaagagct ttcaaagcat gggcagtagce

aat cacttca
at ggt gaaat
aacacaaaga
gcactgcttt
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tcgcct 9;20 cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga
tett e8] Wt 999&%5&5&99%@&9&3:9@% a@a&giacgﬁ%&kga&t gat ggpag
ggcggaccCtt 780 gccCaagtata tctgtgaaaa tCaagaitcg atctccagta aactgaagga
at gctgrcgagdg® tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctt gtgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260



aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg
gacttgcctt cattagctgc tgattttgtt gaaagtaagg
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagt gcl080
tgtgeccgett gtgatcctca tgaghagd a}qsgﬁ@agﬁg,t 9i-Ag9sd@aatt taaacctctt1140
gt ggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagagl200
t ac aaziabcrtigatiogogit caddgagataigt gdanaagiugagat cragd t@c ttetaagdatyt caadiz0260
24 01.5Q listing ST25 11-FEB-2010 ccaactctt agaggt ct c._aagaa a

gt s PO oA TR T e 40 e Ba bR g O gt 8Rgaa
gact adgtyedttge gd@ahaddacggeagegigtadaidigag@agt Glaaggetif gagapatcc gccagiaagt

gacagagt ca ccaaatgctg cacagaatccl440 ttggtgaaca ggcgaccatg cttttcagct
ct gga PE%aaéég%géﬁg‘é‘i gcﬁﬁtttgﬁ%%éa‘i@%a% t EHARRA @gﬁ%ﬁ a cacchcat

gCagadayk ftaatg a6yahddatt!t ERGRAAIRIJE t AGAC §ERlae BriRIGaaAngsg t 9Catlehat t

gagctcgt ga aacacaagcc caaggcaacal620 aaagagcaac tgaaagctgt tat ggat gat

{ t cQCAAFERIATCR RAFGAGRARCGEIFAL et gIBBUCYHIRgARGER A0 GRRANCARER ct t t¥28gag

gagg C t g C 8 <2 23 <211>
17589&3%?%%%A?gég%%%ﬁrﬁ%??%%%ﬁc 83 ce g%gg%%zéi&#%%—zém lestQE @97C
<400>9<28aggtgcragagc Agagttyacegagt gragobaanggaaqutatiegratgcaaggerigaagal 740

aaatt tgt tgattgcctt tgctcagtat cttcagcagt gtccat a

agat cﬁaﬁgg?ﬁg‘gagﬁt&%ﬁ%@,t ga at gaagtaac tgaatttgca aaaacatgtg ttgctfgé?ga

gt ccgcggaal80 aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt

tgca Tt 8cgtgaaacct at ggt gaaat ggctgactgc tgtgcaaaac aagaacctga
gagaagiy 2a tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag
accagaggl t Ae0i Giat g1 Faggéncecact gcttt tcat gacaat gaagagacat ttttgaaaaa

atacttatat 420 gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttcett
t gct atgttgccaa gctgctgata aagctgectg

toct 0004000 ! hApRGChL ! acage

aaaat gat ga gat gcctgct 900
atgtttgcaa aaactat gct 960

Page

t gaagggaag gctagctctg ccaaacagag
act caagogt @30 gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc
t cgccaafacr®Ea agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60

gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagce 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagtg tcttggagag 1200
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tcttaccaaa720
ggcggacctt 780
at gct gt gaa840
gat gcct gct 900

cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga
gt ccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag
gccaagtata tctgtgaaaa tcaagattcg atctccagta aact gaagga
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaat gatga
gacttgcctt cattagctge tgalhtightgrdagiAa9e @kIidiggcaa aaact at gct 960

gaggcaaagg atgtcttcct gggcatgitt ttdgtatgaat atgcaagaag gcatcctgat 1020
t act ctaghaartcgcdget gkt gaigagt tayt ctaaagatkataptasecrasy it caarigaagtigé?080
t gt gccgct tgatcctca tgaatgctat gccaaadt t tg £ cct citat,4140
gt ggacacgﬁa%t%? c a&ﬁgqttct ca%géﬁg%%ﬁagég? ?@E%gag%:tctcg %ggggétga a%@%ﬁggaé&é 200
25 (QktHddcaatddagadibeb dehtGERA0J4t thacraatiqrggagaaygngaytiat t agt13egt

t acaccaaga aagtacccca %gt t caact 1260 ccaactctt& taga tctc aag %% cta
ggaaa%ﬂggg‘tééti"‘@éﬁaﬁaﬁct ‘ég%%?&é’t PPGF R HTEEI Ha @%&F@'&ccc ct gta]g gaa
gact aﬂt@b@daa‘éﬁ%&@B@&&g%@@&j&%{ﬁgaé&b%@a&ﬂ@a@t ggeRedafa gccagiogagt
gacagagt ca ccaaatgctg cacagaatccl1440 ttggtgaaca ggcgaccatg cttttcagct
ct ggaRgttpaig gel@aedtad t ceROCE Ee@iad G t Gt 9¢AfACE Tt §9r0334939 cacch®lcat
0caga) Al ala@l AAGh LA ! GRABRAAROIARA AUACIAA SR RIBARRAARG [ UCAEHDU! !

gagct cgt ga aacacaagcc caaggcdac 0 aaagagcaac tgaaagctgt tatggat gat

t t cgorRgoadcant gtargagriat gtajonguaigliBgoagritgtitafanadadg gbardocap ct t tp8gag

1798 430801 Aot ARRN ER e Rk S B0 AR, D oot

A504C
<400>yc4cgahgciaastaaagagt gaggt tgctcatcgg tttaaagatt tgggagaagal7s8
aaatttcaaa60 gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga
agat cghgi ab30 aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga
gt ccgeagaah@bgaatt gt gaca aatcacttca tacccttttt ggagacaaat tatgcacagt
t gcaaX12tt PHB cgt gaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga
gagaa®ldaadotifigdal Sseaven®acacaaaga t gacaaccca aacctccccc gatt ggt gag
accagagglt 360 gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa
at actiaBat 4201 garabicaso4gaagacat cc ttacttttat gccccggaac tccttttcett
tgct agga00450

Page

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagce 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgetg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
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t at aaagct g
aagct cgatg
gccagtctcc

cttttacaga
aacttcggga
aaaaatttgg

atgttgccaa gctgctgata aagctgcctg cctgttgccas540
t gaagggaag gctagctctg ccaaacagag act caagt gt 600
agaaagagct ttcaaagcat gggcagtagc tcgcctgagc660
cagagatttc ccaaagctga gtttgcagaa gruccaagt tagtgacaga tcttaccaaa720

gt ccacacgg aat gct gcca tggqt,ga._;,?t]gsgn%ggcgztsg&g_F%qsg@dlgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagatticg atctccagta aact gaagga atgct gt gaa840

aaac (dtgggrgagg getxagad it t catchgant aarrogenyt Yot taaaantagactraggargcct ge0900
60
e R L e e R S

t act cdaghcertitgctagayguadt cgRgaaitdacggnagag@igayar caaasigactgiaaagagaagtipe2080

tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctc 140 Page
S T et e R A L St S e e e ey

aat t giggegt tott 4dgagaLa c0§ddag 8GR 0J2AGad Baaaaidatfc R0 aadQagtic at t aglapcgt

t acaccaaga aagtacccca agt %tcaact 1260 ccaactcttg tagaggtctc aagaaaccta
ggaaa‘&@(gg@a@at QARG 9t FTASRAET 192G WYy AFRASA a8 BE 6222 ct gt’p@gaa
gact ok ptaste WaAhaGH: 0aALERA: A G Ib Al 480RA88% ICCaTIEDAY!
gacagagt ca ccaaat gctg cacagaat cc1440 ttggtgaaca ggcgaccatg cttttcagct
Ct ggaROgLaiptae (RIAGERA CCLACRACELUAIBIOCYagt RAEARRIGT Ga’acAREa cacck®Bcat

gcag t g c g tgc gtt

Sagor tapalcAEAEARk e SRNANAAR AR SR PRERAERE | Oy oD

tt C9Oglgghttgatthgigilggﬂaagwmbgomg%%twagmbatﬁggam¢§f§7ﬁ5gt t t@wggg 11
gagggt aaaa .aacttqtigc tgcaagtcaa gctgccttag gettataa <21Q> <211>
1758 %EE&WCJ%?&% Artificial sequence <220> <223> TA22: HA W't A578C
<400> 25 gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga

aaat t4282a60 gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga

agat Cg 1§1>’a aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga

gt ccgedaaalali prtihot@acenat cacttca tacccttttt ggagacaaat tatgcacagt
tgcaactctt 240 cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga

92922848300, 1a with As78C

<400> 25

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcce aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagce 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
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tgcttcttge

gat gt gat gt
gaaattgcca

aacacaaaga
gcactgcttt
gaagacat cc

t gacaaccca aacctccccc gattggtgag
t cat gacaat gaagagacat ttttgaaaaa
ttacttttat gccccggaac tccttttctt
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgeca540
aagct cgatg aacttcggga tgaggogaayseiigdefich g-fgage@agag act caagt gt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcct gagc660
cagagtatoredt actagt e gragtaaagecigdadapagitatoxtastigatagprctert acca]glé?ZO
gtcc t t g g J gacc 80
R L e R e e i L e e
aaac ctarhgdt ticggamaagdgr tcaidry goaitt tarcgaapt gaptagaatagastgtcgatiycct ge6900
gacttgcctt cattagct tgattttgtt gaaagtaa atgttt t at 60

DagocaRatt Segterpett cohpearre otiar diadr Sraiia SE0G-2E8 T 050020

t act cé@gapydag Cipohgeiccoagretidacofagacaitat otygacarngaadcaggegaagt 80080 Page
27 01 SQ listing ST25 11-FEB-2010 tgtgccgct ctgatcctca tgaatgg&gt
gccaaZfOEItHIe 21939232t ILAEIE T 93499t Gy %ftfgégc CAFPEEC aat cHAdcaa

aat t g{gRegadcht §d@aoea gIELitdBagtr0dedYda e aeddaacaty gt ¥edqda at t aggobcgt
tacaccaaga aagtacccca agtgtcaact 1260 ccaactcttg tagaggtctc aagaaaccta
ggaaalRgt§ERatat €waaataf tt eRchheeSEt S@Z@téﬁtgaﬁif@&*attéag@@f@é%‘g ct gt}p®lgaa
gact g g a g gccagrgagt
R e e e T o R O ot
Ct ggammgigegraacgtgrasat Wtc i tioge tgra t &R ageigt ttatangoan ghectgaaag caccldddcat

gcagat atat qcacactttc t aaggaglse60 C t tgc gtt
Rt SRR e A S AT e

accagaggtt 360
atacttatat 420
t gct aaaagg480

gcc ’caaggc

tt cgcapottttaggg@aagmn gt gct gcaagle680 gct gacgat a aggagacctg ctttLjs8gag
gagggt aaaa aacttgttgc ttgtagtcaal740 gctgccttag gcttataal758 <210> 26 <211>

1758 §§$;>:EWA <213> Artificial sequence <220> <223> TA23: HA with A581C
<400>.4Q>gatyggacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga
aaaIttKBaaGmAgcht?gtgt tgattgcctt.tgctcagtat cttcagcagt gtccatttga
agat cetlgearggificial sequence
<220>
<223> TA23: HA with A581C
<400> 26
gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
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aaatt agt ga
aatt gt gaca
cgt gaaacct
tgcttcttge

at gaagt aac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaal8O
aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt240
at ggt gaaat ggctgactgc tgtgcaaaac aagaacctga gagaaat gaa300
aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgat gt gcactgcttt tcatga : g bt aaa atacttatat420
gaaattgcca gaagacatcc ttaéﬁt%@gbsgc?cggé;g(i: FEE?:BC%(?L[%?ctt t gct aaaagg480
t at aaagettpteyt tdcagagm t ajaiat gogaaagakgtitgad m@aguttgaegdgpagteqt t gckd8840
aagctcgatg aacttc a_t gaagggaag gctagctc caaacagag act.caagtgt,e00
gccagt Egg%ga%%??%ﬁaagg(fﬁgg‘gﬁ&g a@ﬁgﬁg&cé&aégﬁ%ag?gag%c?%tcct galglégw
cagagpighh£gageaarggida tiddcgsaganagiitgtgaragt ttirggiproanygagid accaad20
gt ccacacgg aatgct

cca tggagatctg ctcgagtgtg ctgatgaca cggacct.t 780
gccaatpcardt Heet ghgeactt %faté@é%qgégt%ﬁa&m%ge%ptaagwaagtg&cgg‘g‘gt gt g%%é§4o
aaac Céc%’a@%cﬂt@%@?ﬁ&@%%ﬁﬁ]@&tat oSG 9GEHY g8 RaaniOtHdadadgcct acg00
gacttgcctt cattagCigc tgattttgtt gaaagtaagg atgtttgcaa aaactat gct 960
. gaggceriagipcan rasgatiaccoegpracagaat 9aqtgtetafaae9tastetagarafagta cct gb#89020 Page

28 O j St T - - 20 t act C
aag acgaqtggﬁéegga%%ggﬁz%%aﬁtg E&gﬂ%ﬁ%‘@@g’%‘t%g g%:%%tt %&gg{ gg%‘%%%gg@? gaaft%gt at
gccaaagbgdadce gedagaatatgt edtaccagstt dighaagtqygacapageattt cayracada aat cidfcaa
ttgt ttttt tt 1200, t tt tt t
PR R e L L o R e R T R S A TR e
ggaaaaficeg@al &faaednict tgfaedonat dagtl cgejagasgraaganagagjcgaca Ct gtp2agaa

gactatctat ccgtggtcct gaaccagttal380 tgtgtgttgc atgagaaaac gcc agt
gacag%?@lgé%caééa'é@g@%?t@tc%tééé e TuAG29 gFg%tégégad’ggbg%t@éﬁﬁg ctt'?ff’[é3 gct

ct 99a@&bﬁ@ga&ﬁ@@g’@%ﬁ@é&gcgitt@@@g?@a%a?g%twt hi@dgbrdd @geagrtia cacciziqpcat
gcagat atat gcacactttc tgagaaggag agacaaat ca agaaacaaac tgcacttgtt
gagct tafugettaacectdattc caaggcaacal620 aaagagcaac tgaaagctgt tat ghi@8gat
ttcgcagctt ttgtagagaa gtgctgcaagle80 gctgacgata aggagacctg ctttgccgag
gaggotmaasa @acttgttgc tgcaagtcaal740 tgtgccttag gecttataal758 <210> 27 <211>

1758 <ga13212> g%li& <213> Artificial sequence <220> <223> TA24: HA with C558S
< >

<213> Artificial sequence

<220>

<223> TA24: HA with C558s

<400> 27

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac\tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
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<400> 27 gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga

aaatttcaaa60 gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga
agat cat gt al20 aaattagtga at gaagtaac tgaatttgca aaaacatgtg ttgctgatga
gt ccgcggaal80 aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt

tgcaactctt240 cgtgaaacct 94 438RfngdeFi0aEL 4% b@fpcaaaac aagaacctga
gagaaat gaa300 tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag

accaggmpotadg0 aatgt yattggggraagtycttdtatgatgatgangapmpgegacapat t t t gllkfaa
atacttatat 420 gaaattgcca gaagacatcc ttacttttat ccecgaa ccut t

t gct axsaguHss ?gacttgﬁ'é‘%gt %a%f??qcéc%ggcﬁﬁ‘%tgt ﬁ%%cacﬁcgcc Sgg%gsgg%agctfg(%@t g
cct gttggcadetg arpetogat fgaadgt targggaahdgerggogaagaded agadarttgticcaaakldgag
act caagt gt 600 gccagtctcc aaaaattt ‘agaaagagct ttcaaagcat gggcagtagc
tcgcc‘-iré’ég%@% LG @%&gﬁ%@&%&%&ﬂ%%&%&ga@ﬁ 96’&%&’6?‘“ agt ga
tCtt apfRaRthe? HRtFERTIF Rt I tIEsh 8RR Flad cEdL A8 tdalc€t gat pwoag

ggcggacctt 780 gccaagtata tctgtgaaaa tcaagattcg atctccagta aact gaagga
at gct egaEE40 BIRggtCgRadagacaaadanaagtad gRERPAYL §Eeg§2haaat H2lga

gat gc t C geat gt tiggeaa
aaactg%tgg%%%g %%ggg%% %tlgccg%ﬁls%%&E%%%E%%Eﬁgégg%&ggggcaaagg atgtcttcct
gggcatgafot gt toc gl taagaaitacay egapuig JIRTGReteag acdaRZ0Cth cacagagec t gct Hdlgct
gagacitocc aagacatatg aa act ¢t agaaqgt gcl1080_t gt ctg tca
Cgant R0 oo R Pertl CRERidn <PRANRRY Moot 3EERER oL 0ab 0 )
aat cagmtdtaadat ¢ glagagartt tdddrgagraggujat goag godcieit tacgagiaiggag agaatogct

t caact 1260 ccaactcttg tag

attagttcgt tacaccaaga aagtacccca agt fete
aag aa%gﬁaﬁéaﬁéﬁfgﬁcgﬁg%ﬁﬁ%ﬁtgg?q%&ggﬁ%c 7925289 tcﬁ%t%‘bc(?ﬁga aaagg%t gcc
Ct Ot Osagag BRCtHabalgtCEniggat AT toRREGan! tedB@Rgia gt oidcasg at gagsseaac
gccagt aagt gacagagfca ccaaatgctg cacagaat cc1440 ttggtgaaca ggcgaccatg
ct t t t ¢HgatIatagRINRGRETS Jat Haaa€9A% IR 22330 AAATOOt Ha GO ct gaHdat t

cacct%&gggug@aggggggg gcacactttc tgagaaggagl560 agacaaatca agaagggaac
tgcacitgtt gagctcgtga aacacaagcc caaggcaacal620 aaagagcaac tgaaagct gt

tatggatgat ttcgcagctt ttgtagagaa gtcttgcaagl680 gctgacgata aggagacctg
ctttgggggg gggtaaaa aacttgttgc tgcaagtcaal740 gctgccttag gcttataal758
<210>.282< 1758 <212> DNA

<213> Artificial sequence

<220>

<223> TA25: HA with C567S

<400> 28

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgcet 900
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<213> Artificial sequence <220> <223> TA25: HA with C567S <400> 28

gat gcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgtal20
aaat tagt ga at gaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaal80
aattgtgaca aatcacttca tacghtid il <PeRISFA -ABLagR agt tgcaact ctt240
cgt gaaacct atggtgaaat ggctgacigc tgt'gcaaaac aagaacctga gagaaat gaa300
t gct tgact ygcadcetdagUact tFtabortagaagtiagyc s Ay tang gagrasgctagaggtv860

gatgtgat gt__gcactqcitt tcatgacagat agagacat ttttga ttat 20
gaaat %ﬁgg%aaggaﬁtaggéﬁtc%tt ?gagé???’iatgt t%%@%%%%a%cg agg%afa% ?g%t%ct% g%f aaaa%%ﬁBO
t at aaagettneyt tdagagr tajgja gepaaagricgtidahsa@agedtgagigrageggt t gclsd40
aagctcgatg aacttc a tgaa aag gctagctctg ccaaacagag actcaagtgt 600
gccag’fgg:tgﬁ %Qa%t&ﬁgg‘g‘ijaag@égggﬁitg @Radtdc i gﬁéﬁiggFgﬁ%cFﬁb‘bct galglé@GO
cagagflghgh foage2eRa6h N tIhddcds AR gt §4RAGE 1 i d8§ @R gafRyghid accama20
gt ccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaatAcapt icet AgHacas tt eHAGRIA gtk RV RSEE Ga gt cAeget gt g=2840
aaacc 9234 c t
30 O%L&g%{ﬁﬁtgtlngag{é% %L%%%%(?B%Oﬂ%%ggct gCctt cattagctgc tgattttgtt
gaaagtdagyg@agraaggear caskuigadgpat 98Cagepic a@ﬁ@gtmfggém@étt@ggca%%’pt t
tt gt at gaat, .at gcaagaag gcatcct gat 1020 _t actct gt { C gag gcc
nagacHrary Bt oatr s oadsitl  duedeb B et EatalEt DOFARTS
gccaaagigghadcaggdgaatdtgt eaatcigritt dfdghaagtguaegmgcatd cgyaaichaa aat cldcaa
aattgqtég C ttttég%agca gctt ga%actglzoo tacaaattcc acg at cgct atta%ts?cgt
t acac gﬁaaigg‘f g tafﬁcgf? Sttt 99 R B 8t Rt 38@%@ P9 aagam’icet a
ggaaagfilcd8atdat sgaaaidhct tglarebpd! 48t c€ddaadiadgedagaiic@aea Ct gt ggeagaa
gactatctat ccgtggtcct gaaccagttal380 tgtgtgttgc at gagaaaac gccagdt aagt
Tod
gacagrRA9RACAAE A EEAAZ8E [ te FRIgAEIAtc 1T g€ g L EHR0a937 9§38 9520 ct t t 1R88gct
ct 99a?’&bﬁ@gﬁ%%@%?@é&cc%&%@@@a%%t%ﬁt hhédg¥tdd dgesiygrtha Cacciigpcat
gcagat atat™ gcacacfttc tgagaaggag agacaaat ca agaaacaaac tgcacttgtt
gagct @gyugattagcectaatr caaggcaacal620 aaagagcaac tgaaagctgt tat giy@Sgat
ttcgcagctt ttgtagagaa gtgctgcaagle80 gctgacgata aggagacctc ttttgccgag
gagogiaaga @acttgttgc tgcaagtcaal740 gectgecttag gettataalrss

| g9 RadR{ Pt ghagatgcct 9e2900 Page

<211> 1758

<212> DNA

<213> Artificial sequence

<220>

<223> TA26: HA with D549C

<400> 29

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagce 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
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<210> 29 <211> 1758 <212> DNA <213> Artificial sequence <220> <223> TA26:
HA wi th D549C <400> 29 gatgcacaca agagtgaggt tgctcatcgg tttaaagatt

t gggagaaga aaatttcaaa60 gccttggtgt tgattgcctt tgctcagtat cttcagcagt
gtccatttga agatcatgtal20 aaattagtga atgaagtaac tgaatttgca aaaacatgtg

ttgctgatga gtccgcggaal80 gpt fgtgagmqAst£AcilGa-b@grect utt ggagacaaat
tat gcacagt tgcaactctt240 cgtgaaacct “at ggt gaaat ggctgactgc tgtgcaaaac
aagaarer gt tgagtasanaea800cacygeatdt gerygaagiasc azaiyaatagacatasstactaacct ecc

gattggt C t 36 al gt t a aaga at
T S T O R e S B DR S TR S S (O
t cct tddggtiaaggcdtapangy4 SfydcatgEagetgracyddtt acg@agadgytomeagatgct gcrogat a
aagctgcctg cctgttgccas540 aagctcgatg aacttc a lgaa aa ctagctcatg
ccaaa‘g“éééggtégt8%&8?%60@39@68%0? Ca&%téaﬁgﬂgcgécﬁéaﬁggg}&?g%t cagjélf at
099C agftg8€gdtgIeHafodcabihtrganat ¢assaragedadgadit tgengaargt t t crmagt
t agt gacaga tcttaccaaa720 gtccacacgg aatgctgcca tggagatctg ctcgiﬁtggtg_

ta

ct gat GAEAPAGGCHSAGRATF BT GasHAG 2 IE RS HAH29Ca AGBRA0RE G 1
aact gaRdga LY agté 840 (Bg9€cat L talllcafdal hsddalBc AT 4gtgekak&B- 201 eaaacct ct gt

t ggaaaaat ¢ ccactgcatt gccgaagtgg aaaat gatga gatgcctgcti 900 gacttgcctt
cat t agfepgecitgatadapgitat coauaga eciggIRagae tagc a3t waartdht§gtaaeatyaggck®&gg

atgtc g t t a C t act tcg
ot oo o nantsdec, LRALARR oL ERR e SRR SCRIRHER L ot gionmct 6
ct gat ayxrycgt tigg aatigagd #a cgocagasigyt gdagaygaat tadaagaac catdghadc gt ggbEigagc
ctcagaattt aatcaaacaa aattgt agc ttttt‘g@gca a%ctt gag&q_%zoo tacaﬁ?)@tcc
agaat y§E9235et SHPACT 9t Sk Eggacgac%t%ﬁ?% c299%48t e 58T ccaactcttg
t agaggiigtt taatgUeRaa st t0GRRREIBIgGRfatsBAAY G dalc ot @ARGadahdgay CCt gEBgCaa
aaagaat gcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta1380 tgtgtattgce

at gaifsadratge caRaSR AR C g B ARG R a9 A At G Y AR A fa 5B t t g aca
ggcga%@ﬁgca%%t ﬁ{a‘&ﬁ@@l@gtqw@?ﬂ%ﬁgt?@ﬁ@@&arﬁg&gﬁé&c%@@&%5999 gagtidgsat g

ctgaaacati caccttcCat gcagafatat gcCacactttc tgagaaggagl560 agacaaatca

agaaadraacoatgcadganatatogeftucegagaduaoseaigaac haaterc 4663RDE 2R 1740
gctgccttag gcttataa 1758
<210> 30
<211> 1758
<212> DNA
<213> Artificial sequence
<220>
<223> TA27: HA with D562C
<400> 30
gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgecctgagc 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
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aaagagcaac tgaaagctgt tatgtgtgat ttcgcagctt ttgtagagaa gtgctgcaagle80
gct gacgat a aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaal740
gctgecttag gettataal758 <210> 30 <211> 1758 <212> DNA <213> Artifici al
sequence <220> <223> TA27: HA with D562C <400> 30 gatgcacaca agagt gaggt
tgctcatcgg tttaaagatt tgg@qgg@gqsmtg-;gag@ml;g@ﬁbt ggtgt tgattgccett
tgctcagtat cttcagcagt gtccatttga agatcatgtal20 aaattagtga atgaagtaac

t gaatgacgagtajaatatgnagat tqgepeiicgaatitc cagiggarctgaagaat ataqyateraaat cadtPca

taccct t t C t t ggt at
gqor gt e BT AREEAR e A aeRY oo Ao (B IR 00 2000,
t gac agakt tgrcaa cedtt agagc gedat g gt daggaag agmagoa tgtbggat gigatgdctgcact Ge0t t

t cat t t tttt tacttatat 420 £t
Lt ac{BPR17900 LU DL T ST LA et 0 SO 00T ASRGEE et ( MeRon

at gt tgeeaeyteqt et geior t dgdat fegticJadfalc gt drgc sahdlc aaga§apaytgaact twggga
t gaagggaag gctagctctg ccaaacagag actcaagtgt 600 gccagtctcc aaaaatttgg

agaadgigesoqts ceeageicagiffe gt BgcIt@gretdiate s 02T dg htprctet tcaaddéPga

gttt 2ayagk t LaaRtict t A IR I1Gh fffcarecht c @ﬁ?@g at gcigpca
tggag%tagtggagt cgag?gt 5tct gat gacagagg];(%ggacctt78%5l ggg 3 %1@8(3 listing ST25
11- FERCR8ArCHcasiaticcs adagt trudabaqacaryat Aagfagceqac agptsaaeict gadgéa

at gct a t C aaat a
gat gty EAR6GRE NIRRT ER-RIAE Hilcha A UEARG. 00 BO007
aaactaitgeddiad gaggeamagorgatcigait guttagggratgitgytdédtgpadqagttat gecalgag
catcctgat 1020 tactctagtcg tgctqgctqgct gagacttgcc aagacata aaa tct
g ag AP B8 P O IAARY 9 2R C TR H R E P LI SR BRSEUBR HAE ¢ o afat ¢
t aaacedggt§ahtd Ggqiigaoaagaga tetaigaatdghagieigC aepRadaatieicgagea t t t t15gagca

gcttggagaglzoo tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca
agt gt$e9AEtaprg o aadEAt et fa5ct %gsaget%lt&gaa%efaﬂgg%%eg@g gat coffat g
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tt gt agaead k3 adaahERRYCafjaRPARRA At cSldal 5@l dRehAfdehada CCOtLRDCCL
gaaccagttal380 tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaat 8ctg
cacacRiagagcpagqQtgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 168
gcttgtgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 31
<211> 1758
<212> DNA
<213> Artificial sequence
<220>
<223> TA28: HA with E505C
<400> 31
gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt . 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagce 660
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720



ttggt gaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaal500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggagl560
agacaaat ca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaacal620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaagl680
gcttgtgata aggagacctg ctttgc g _ a3aC ttgc tgcaagtcaal740
gctgccttag gcttataal758 <?%0§93?5 <3%1g%2?$§g @1%@1%% <213> Artificial
sequatceacizdf>aatdeyeca AYagitk tyi ¢trgrGOHG cdfa@ga3ly godggeactca agd§Pgaggt
tgctcatc tttaaagatt t agaaga_aaatttcaaab0 _gccttggt tgattg t .
t gct cgfféf"gﬁ?tac'f?trcc&ﬁg% ag?‘%gg%%cgaa%fﬁﬁf%qaﬁag?%%ﬁg {af ?%&g%%aagt gaagst% Ea)tac

t gaatdahgeectgdangabgiact ¢ getgaitgagdigasgngoamhigatnt ygtqgacgctaat cadodca
tacccttttt agacaaat tatgcacagt tgcaactctt240 cgtgaaacct atggt at

FRCEERC LY | G A9EHIC AR E A g 0R RGO AL 6 004t PR R ER ac ac 4

ggct t a a g acac ga
t gacapggEshadg Colgeetiet 4641320t Bt 6 egRA0htRAAg 4R gEHRBgatgcact @bt t

t cat gacaat gaagagacat tittgaaaaa atacttatat420 gaaattgcca gaaggéghcc
t t actACLaEItGO casyaekastt FRIACTTACCE 2A95ER EATHadRUBOC Tt AGRAFEPEFCt t t t ga
atgtt g &gt L9aLR 228036k tcgg&%kg&g&c%@%éga@@cgEL&%&&@aCttﬂggga
t gaagdgaag gCtadctctg ccaaaCagag act caagt gt gccagtctcc aaaaatttgg

idag e 2 0
agaaagragaigagr caxagaatit t gapjcaga@gcaatdgterasatiBaoagcig ageitggagad caaag®Pga

gtttgcagaa gtttccaaqgt . tagtgacaga, tcttaccaaaz20 g SQ lishi ng 5T25
EH LA A e R RS S e S e
ggcgoaattcttq gr@aagitat sadachitgagaaahgamggitcgadtigc tegmghaataact gdagga

aa840 aaacctctg aaaaatc ccactgcatt aaaat

at gct gt t t ccgaaqt ga
Gt G YR58 AB0TEL T R g P AL LT AP e It R0 St g1 180 A
aaactaﬁge@&%@ HPIEAARIG AG S dgftt §48dagagaat &datgéiPtatdpatcat gcargoag
gcat cctgat 1020 tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccact ct
agagadgo§eIrT8 099 gaeeAtgce i tE gt cEta9a 29 E@a R etARAc A e CabEGERI2 t cgat§Rat t
t aaacé‘atg@c{a]ajcgoc&tg%@a%a%c@c@é%&éég%té’@étceé’ﬁ%%@t&aftéﬂéaga%g ttttisgagca

gctt ggagagl200 tacaaattcc agaat gcgct attagttcgt tacaccaaga aagtacccca

agt gtagageadtzgéagaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 32
<211> 1758
<212> DNA
<213> Artificial sequence
<220>
<223> TA29: HA with L585C
<400> 32
gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta - 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
gccagtctcc aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc 660
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ttgt aaacat 1320.
gaaccagttal380
cacagaat cc1440

ccaactcttg
cct gaagcaa

tgtgtgttge

t agaggtctc
aaagaat gcc
at gagaaaac

aagaaaccta ggaaaagtgg gat ccaaatg
ct gt gcagaa gactatctat ccgtggtcct
gccagt aagt gacagagtca ccaaatgctg
tt ggt gaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaals00

gagtttaatg cttgtacatt cacghtgealOGR%etAl 3 Qeasaetttc tgagaaggagls60
agacaaat ca agaaacaaac tgcactigtt gagctcgt ga aacacaagcc caaggcaacal620

aaagaggagattitgaaagediigat gittggedqaat gtttttc gaamgctagtigh ggagagaacgaapet gcadag@d680
gct gacgat a aggagacct g_ctttgccgag gagggtaaaa aacttgttgc tgcaagtcagl740
Got o Bt rat e IBE T ag st - SRR9 BO8BAREA hackeasEE A TR (i
sequejtetagtat@ >t ctdtgraad AdQagiithcyl itrtkbifte sdlQdzaghd gedodgaca agagbgaggt
tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa60 gccttggtgt tgattgectt

t gct caétj‘FngCt@Ft@&@g tcg‘?‘@gég‘iactgag%géf%t&gg?%ﬁfﬁég%gg%ﬁgé%c‘gt gaaé’g’éac

t gaatddcdeg Rea@rhgi@ct Het tRfrdagHlageHuddaa30ganl haddaegcrat casgbca
tacccttttt ggagacaaat tatgcacagt tgcaactctt240 cgtgaaacct atggtgaaat
ggct (ROEERA0Yt HOAEEE T QAPLAETRI at g BeaRtgatFeadaagc fediccEgataacac¥ddga

t gac g 26ago t cactgrht t

t cat 3%%33‘{39%235% cat 't tg{aggéagggaaa gcttat La%a}ggc%gtagé%g%gggcgaaga]gﬁ)cc

t t acttatoetIcho ceivgectcat LRt ICat ge@eagtaategr80aatdt saragstattct t t tlHdQga

atgtt t gctgat.a. aagctgcctg tgttagc 0_aagctcgatg aactt ga
L e Rt S R R g ke At S e
agaaagagsadttict capagedict jogaggt@ycrtiagcaiggagafiGdcRagagcabddr SQ 112601 ng ST25
11- FEB- 2010 ca agatttc ccaaagctga gtttgcagaa gtttccaagt tagtgac g@
Lot t SECASHESE AOCOSRCEE (AR OAAT P e AR R o T LR ot gat Halag
09cg0atghigll Hgaddicet erdrgtdadagaat e@ryaddrggradiChssadyeranact gaagga
at gct gt gaa840 aaacctctgt tggaaaaatc ccactgcatt gccgaagtg aaaat]?at ga
gat gcatgEIIg0 HHRF2FAEt ICRaEINCIH IRt FEPPLIYPa 8830485 At gt t 469aa
aaact g t a g tgc ag
et o e A e e e e sg o,
agagaRgterR@BOctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560

agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gctgttaa 1758
<210> 33

<211> 1758

<212> DNA

<213> Artificial sequence

<220>

<223> TA33: HA with A2C and L585C

<400> 33

gattgtcaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa - 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgce aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
aagctcgatg aacttcggga tgaagggaag gctagctctg ccaaacagag actcaagtgt 600
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tgtgccgetg
gt ggaagagc
tacaaattcc

ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt1140
ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagagl200
agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cct gaagcaa aaagaatgcc ct gtogcgtgqqsgﬁ@t &5t - FFRII@@L cCct gaaccagttal380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatccl1440
t t ggtgmagictggcamastityggcidaabgayytt ticlaggecayt ggpcagimmatedatgagdd ccca®®0500
gagttt aat t gaaacatt caccttccat agat at at__gcacac C aagg 560
PR R R LB Rt C R S e
aaagagreaacadgg asmgctgiicat ejgagat gat ctdgagoqgct tgatyatagggemagt gct gcaagdoe80
gct gacgat a aggaqgcctg ctttgccgag gagggt aaaa aacttgttgc tgcaagtcaa%740

gct gcdeCpagfaget HitohgarRs st @agatcg3ates §430tR783C1993992 BRICTISIAR Art i%0¢i al

SequUealcfi 4Pt gridamatEAddictihtd §dtgidst@ndada2§otga<dtc3gcgat t gtapaca
agagt gaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa60 gccttggt gt
t gat tPEEEICAtHctatRdoEICccEtIE A AGt IIAR0EB®RAG dEItA§etFattrdREOChaat t %éaga

at gaa&tg?@&abgaﬂgttkgﬁ%twggé&ttgt{gttggéﬂﬁt Sy JLgEAL ggéﬁjc%ga@at t gigggca

aatcacttca tacccttttt ggagacaaat tatgCacagt™ tgCaacfctt240 cgtgaaacct
at ggt gaaatgtggctarage s tt grogc htgracaapagatatygt gracgagectangraido0ae get t180gc
aacacaaaga tgacaaccca_aacctccccc at tg a { at gt gt
et BB R AR R o M B R A I 130 G 02,
gaagapayaggdgt acticaydait t gacagg@acad gt jddec ttritgad@agagayafad at aadx§ot g
cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgccasb40 aagct tg
Ract { EEGUA G R LU LT A ht g AR TP B A BO tH 880 Page H20 01 SQ
li sti tdaSlARgldadabfrctQléhAasadtiaChdhadgarpbitGdaagpasga@atat t caampoat
gggcagt agc tcgcctgagc660 cagagatttc ccaaagctga gtttgcagaa gtttccaagt
t agt gEEAR09Ra T 23R0R LA 2OL AFOERIRA83F Ak Gk AT c FEHOLT € g 282R @Ot Tt cgatf®dt g
ctgat @%@&@9%@%@5&5&8%&59@%@ ?&ég&&é&t gadRRgl PRI daggc @t Ct Crzagt a

aact gaagga at gctgfgaa840 aaacctcigt tggaaaaatc ccactgcatt gccgaagtgg

aaaat yaggeaagat ggrgageatgOottttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gctgttaa 1758
<210> 34
<211> 1758
<212> DNA
<213> Artificial sequence
<220>
<223> TA34: HA with A2C and A504C
<400> 34
gattgtcaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaétgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
tataaagctg cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca 540
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gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagt gcl080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gt ggaagagc ctcagaattt aatcga t At gca gcttggagagl200
tacaaattcc agaat gcgct att%t?‘ggﬁs?ﬁ?agi%:gg %égg%%lg%cca agt gt caact 1260
CCaacdagtt patg eyt cdgyaatgpagegadgagyugatagt gcpagabgagaaatquagtgt aaac £00320
cct gaagcaa aaagaatgcc ctgtgcagaa _gactatctat ccgt cct gaaccagttal380
t gt gt%&?%%c%g%@éﬁgﬁtéggi%ﬁg?%% t VYRERae R g%gcégg%g%tgéﬁchag%%cagaat 06%%440
tt 9ot @agar tddcORRagi@acCittheapal geltegaan! efyyasapaeattacegid cccaaaps00

gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgggaagga 1560

agac aHACREA WY RATOTEIRCAt BRI TGOt CHAGITEG: §E9339R A% 98E992E 5 ygcaaddP620
a2agaglcaagct 4td2eagehHaat ARG GR! at dee8SRAC hicghiiRasga 8bact 9caaabb80
gct gacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaal740
gct goaracatcgtt tadaaadatsgccar10cat34gecyaagtqo7 B8atgaoa pargcE2ass Art i990ci al
seque, < > > . i < at t gtggaca

ong g ARt Tt b A R Ao 0T L

t gat t gpogtaaaggcatgagtictcgdgraggtgt tigtatgaat: gucagadagnggatcr2gataat t HiyOga

at gaagt aac tgaatttgca aaaacatgtg ttactgatga gtcecgcgga att ca
aat ca ct%?,'éf-’ttc cg%cttf’&gtag%aagﬁﬁgé%& a?gftgét%cgag?a ﬁggacgg?%gggggt ggfa(%?ct
at ggt grgatg@gct gAtt % at tiQtgenac gergagent §egaaanatganid@ort get t T40gC

aacacaaaga t gacaaccca aacctccccc gattggt gag accagaggtt 360 gat gt gat gt
gcact YIIERIAIL ot FROAH T L2 GARAER a?’itPFgaggefaﬁ W GE g?&’fgﬁ?@agaaaﬂ?z& ca

gaagaggagsticcasddat §@c tI86GQYI0GAC tdG&thddL higladet @R agemtdact at aampot g
cttttacaga atgttgccaa gctgctgata aagctgcctg cctgttgcca540 Page 36 01 SQ

| i st i ¢rPASTAB 0] 1agage Ag]1 02886410 a9373aaEa By faad ehaggRagatyct agkift g
Ccaaag&gaggc%ﬁt &ﬁ%ﬁ&%}(:cgggtggg‘ééﬁac%&&a’tléé’aaca@%gtégﬁa%@&ahé t caapfjpat

gggcagt agc tcgcctga gagatttc ccaaagc gtttfgcagaa gtttccaagt

t agt gegragettoct dtgagammc2@ccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatt gtgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 35
<211> 1758
<212> DNA )
<213> Artificial sequence
<220>
<223> TA35: HA with A2C, A364C and D562C
<400> 35
gattgtcaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
gaaattgcca gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaagg 480
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gt ccacacgg aat gctgcca tggagatctg ctcgagtgtg
gccaagtata tctgtgaaaa tcaagattcg atctccagta
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaat gat ga
gacttgcctt cattagctge tgattttgtt gaaagtaagg atgtttgcaa

gaggcaaagg atgtcttcct gggeatgy hisiingt &8l ARIsA@Iaag gcat cct gat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagt gcl080

t gt gcageaapcty getitt tacrgat arpat geriaat gggc beatgt aagatggetiggaetattgecsacct ct>t@140
gt ggag ] C a tg ggag 200
tacaa%g?1 Q%C:ga%éa:a[%%@é 3%551% gtg&%%'acc ag(%‘atgé%éa cgg%%aggéggtcaa?tg 260
ccaacgcchg'g:ttamghtﬁuggaagaaMatggaamgt ggpcggtagraacdaytydqgt aaac 60320
cctg caa aaagaatgcc ct actatctat ccgtqggtcct aaccagt 380
ot O GERGErF G asates RS aEAg: o G ICoRRy: Lo BEeih br'gCatmgant 20440
t t g0t Preséacgy CargEBictaCtddabsadyt ctdoggeny! EGarggargeiacett cccaaaddsoo
gagtttaatt gtgaaacatt caccttccat gcagatatat gcacactttc tgagaaggangGO
agac RARR A3 EA959RAA A HAFEL GOt A GAGEILGt RF19AR%AR AR 9E Sy gcaadiP620
232930GRAh92aRes il ! Alg9gAR! oddgatsRRCdaatth S RIGIAR BEACt JCaRPH680
gctgacgat a aggagacctg ctttgccgag gagggtaaaa aacttgitgc tgcaagtcaal740
gct g(ﬂ?tcttwcqm¢aé;ttmysSt%ZEthSSQ&ﬂZM&aQWSEDRZQ@a pagctapgads Art i%Pci al

SeaUenehe A0 TRpre el fitcallb ol ARG A0ACaaNA DRARCLFA00~ Spogat t ot caca

t gat ttgrcmttgﬁcgctg:agtwctcgatgaagtgzgt aa;gaca'aaﬁgt gacagat@aagﬁmﬁﬂgcaaat tg0bga

130
o 0TRG5S

at g9t @ygadgagd Cétdagi e tt gitgasfdacanagagayet ﬁ&t@@@@@ab@ﬂfyﬁﬁﬂad gct txxobgce
aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360 gat gt gat gt
gcact FERRATHCE AFAEHACT RIdFAHEGAL t%ctaffﬁa&éa%%ﬂtéfé‘é‘tat 29LAtE38CTy aaat]?z&

gaaga&%E&tftE;a@JgTaE% 2cg%ﬁﬁg&aﬁcgéa%&éﬁgfgcéétcfcgsiﬁ};a%@m%@aﬂ:‘age 1320 01 SQ

ct gat gacag
aact gaagga

ggcggacctt 780
at gct gt gaa840
gat gcct gct 900
aaact at gct 960

listing ST25 11-F 010 tataaagctg cttttacaga atgttgccaa gctgct %ata
aagctdenpcaat IJpagariags4orgtgcagaa gactatctat ccgtggtcct gaaccagtta
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gcttgtgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 36
<211> 1758
<212> DNA
<213> Artificial sequence
<220> )
<223> TA36: HA with A2C, C34A, A364C and D562C
<400> 36 -
gattgtcaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagg ctccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgc aacacaaaga tgacaaccca aacctccccec gattggtgag accagaggtt 360
gatgtgatgt gcactgcttt tcatgacaat gaagagacat ttttgaaaaa atacttatat 420
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aagct cgatg
gccagt ctcc

aactt cggga
aaaaatttgg

t gaagggaag gctagctctg ccaaacagag
agaaagagct ttcaaagcat gggcagtagc
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga
gt ccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaq)gag%qgsﬁtngt gpgg&f_&ggﬁ(?l%agga at gct gt gaa840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaat gatga gatgcctgct 900
gact tgpaattgacat Jaagatgect galct t tigtrt ggaaggiazaggrtat Ydtitt ggamaaagrt at gcB8o60
gaggcaaa atgtcttcct gggcatgttt ttgtatgaat atgcaagaa cat cct gat,1020
ot B T e A LI oSl O R ae i e angt 2d0080
t gt gcLagetégadl JRict EéqRat GRALEFIA! gOagatay! taadacgpigiaatdaaegracct cteod140
gt ggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagagl200

t acaRCRBECTSG2AGR 9939238979t THARAeCTag90 A9 A% 6L tERAYt caad®P260
CcaacdfghysHthadaadhgdiya gésfahagigResnat g5y Qatsfnkettcthsd aaacap320
cct gaagcaa aaagaat gcc ctgtgcagaa gactatctat ccgtggtcct gaaccagttal380
t gt gt HCCYACHD RAFAEICEAGEadage e gt Clrgeateigt ctgatoacan gecayacaktagaat 89440
ttggt C C t t a ccca 500
gagt t%ggfg agtg g%gcgg ta?ac%g(:a%%@tggtaﬁtggﬁt g%tgggiggactg ﬁ%gt@ aatgaaggggéwo
agac amat ctctgy atgme adaat Ct gratgtagitt ggagaed Iyt graaagetgragyugsctacygcaad®620
aaagagcaac tgaaaqctqt tat tgat ttcgcagcti .ttatagaga fgctgca 680
L e e R A e R S SRS R
gct goighagha@at dafrattlcte8ggeed Ot t36trgddtgaat728ycadday iirce2dd> Ar tiokoci al
sequence <220> <223> TA36: HA with A2C, C34A, A364C and D562C ;§)§§> 36
gat t gtACAEEATEEatRGAGRC Tt PRAELTLGgRA%CAAFaR I dy gt S t t ¢ 0
gect taayetgdidadigateddeat Batattadt gcdah6ERABEAEESRL Lhakr cROR¢ Cat gi1ad20
aaattagtga atgaagtaac tgaatitgca aaaacatgtg ttgctgatga gtccgcggaal80
aat t (11gae0agat cHAgaTA t JAEARATRAT AP FAHIIa BT TtAAYPa 86 H 9IRGB act ckE0940
cgtg g "E’@@&c g @.&tgqc a C aat 00

t gct ?%t% t(‘i gécttg%c%%gaagatt g%gacccat%%%g%%cg%%g?%gtg gg%cgggggagg%%gm
gat gt gaagtcuygatigggetatct zaagacaat ggpRageipic adtachaatgn dbegtzaacaict t atk2820 Page

act caagt gt 600
t cgcct gagc660
tcttaccaaa720

38 cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
.gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gcttgtgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 37
<211> 1758
<212> DNA
<213> Artificial sequence
<220>
<223> TA38: HA withA2C, A364C, D562C and L585C
<400> 37
gattgtcaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
tgcttcttgce aacacaaaga tgacaaccca aacctccccc gattggtgag accagaggtt 360
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01 SQ listing ST25 11- FEB-2010 gaaattgcca gaagacatcc ttacttttat gccccggaac
tccttttctt tgctaaaagg480 tataaagctg cttttacaga atgttgccaa gctgctgata
aagctgcctg cctgttgccab540 aagctcgatg aacttcggga tgaagggaag gctagctctg
ccaaacagag actcaagtgt 600 gccagtctcc aaaaatttgg agaaagagct ttcaaagcat
gggcagt agc tcgcct gagc660 QA989aL kL ML SAARIEI 4R - 94 1d 9cagaa gttt ccaagt

t agt gacaga tcttaccaaa720 gtccacacgg aatgctgcca tggagatctg ctcgagtgtg

ct g?t gyagagatg?cg?&fgutt;igcaggaeatgt Ega?a?magt gaataaaaaaaatg)mttf?ant ctcdaft a

aact gaa atgc a aaacctc aaaa ccactgca ccgaagt,ag
R R R R e e R e S T A

at gt t tagaaag@agacitat §eigd 6ot Fagaraaaagycagaiac hignrgcgggecatgitiytcd t gt atsgaat
atgcaagaagE&catcctgatlozo tactctgtcg t ctgctgct gagaott cC aagacatatg
aaaccHICELIgaAY %fowaﬂgﬂad@cg% Cb’? A FERAAEA97Y 4SEFEOEIT gccadt gt

t cgat &%@5&ctfcéa@e(‘a%@ittg%1é|élaaﬁ§eﬂg3:&ag@&ﬁa§éa&agé’§&abta§taft6@&&@@& aat t gggagc
tttttgagca gcttggagagl200 tacaaattcc agaatgcgct attagttcgt tacaccaaga
aagt dF9EA Gt ¢HPRAAEHIR2GTI tIERLAGt BE TG CRMTabRAUREALR §ABERCERRR ggaadZ8t gy

gat cCaaRt thdgh U ARRERIH3 R ik g agpgas: 9act algg! at

ccgt g%t%gct ctggac%%gt@acmg%a%%%t%gttgcga gaggéaag:gccggéggg aagt gacagagtca
cCcaaadqfeagtatactiaasaraa4 4 aga tifug i cagieg aseigrgodn rLrockegaaa ct ggdddt cg
acgaaag ticccaaalb00 gagtttaatg_ctgaaacatt. caccitc gcag t at
qoscanet ol teaiRRt cto e A A e e G BB oo B ga
aacacgsgegcaraagytagcait68¢h taaapaggaag t i gapatgitgycdatggaiaggtt t t cgasdgct t
ttgtagagaa gt gctgcaagl680 gcttgtgata aggagacctg ctttgccgag gag aaa
nact { SAOBGRAAY CELAE LU 9P G LUt T TAh ATUATORs SSTEETan Lot D708 p10
DNA <2ik3erd¥ichi fdctgatgcteauinretyce22acseddalA?8ccthaghddahRe A3 D562C
and L585C <400> 37 gattgtcaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga
aaat t Y9860 t IR Hgt TIA5E0E HEC ot PFeTLa 2Rt IR ic 23RAGTECEE ccat 1 a

agat Clgghidae® AAabhAGLI2REIAGA! ARG gt E%ﬂ&@a&@@@@é’%ﬁaﬁaygﬁmga

gt ccgcggaal80 aatfgtgaca aatcacttca tacccttttt ggagacaaal tatgcacagt

t gcaati@aat40 agpayacortcattagytgyabatacgaidagaadt@cceeh gotgtxaschagaati®ga
gagaaécta%ﬁ%gg 1 abht 95 A3 8G3288Rh SRR BSCER A0 L §5ERGE 00 T 0f9RT

accagagg

cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gcttgtgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gctgttaa 1758
<210> 38

<211> 1758

<212> DNA

<213> Artificial sequence

<220>

<223> TA39: HA with C34A, A504C and E505C.

<400> 38

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagg ctccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
cgtgaaacct atggtgaaat ggctgactgc tgtgcaaaac aagaacctga gagaaatgaa 300
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Page 39 01 SQ Ilisting ST25 11-FEB-2010 gatgtgatgt gcactgcttt tcatgacaat
gaagagacat ttttgaaaaa atacttatat420 gaaattgcca gaagacatcc ttacttttat
gccccggaac tcecttttcectt tgctaaaagg480 tataaagctg cttttacaga atgttgccaa
gctgctgata aagctgectg cctgttgccab40 aagctcgatg aacttcggga tgaagggaag
gctagctct g ccaaacagag act qﬁaggqtigg%gggpfgtﬁl%_watttgg agaaagagct
tt caaagcat gggcagtagc tcgcctgagc cagagatttc ccaaagctga gtttgcagaa
gt t t copagtttigagigacaimat tddcagscaaadA tgt oragacygtest getagagatt ggagaitdt g
ct cgagt ctgat gac ggcggacctt 780 _gccaga ta_tct caag cg
at ct c%rfg%gatg c?cgaggﬁ‘g%ta?'b%gﬁfagaéagﬁf@ag%\%a%c ?é‘%&?a 3o g%%g%? ga%:cact S@t t
gccyagihgtgraagiagat acoatge et gat §Otcgaaid gecithtead tggedagagd gat t 1480t t
gaaagt aagg atgtttgcaa aaact at gct 960 %aggcaaag(g atgtcttcct agggcatcl’tgibtt
Lt gt AtAIARROHOE TR (RSOt Rt JTBS oS A19RD 1Y CEIRTGEET gagactPyce
aagacﬁgékggﬁaa%&%?‘dgaagg"&%@éaﬁjc ct &l eealchgdlf dat&lgege t gaatapot at
gccaaagt gt tcgatgaait taaacct 't 1140 gtggaagagc ctcagaattt aatcaaacaa
aat t g9GFagECHCct 2a3gateWIge9asggrdidg 1 PEOagerta 19933082 269¢/§R9C at t adt®cqt

tacac g a t aaga cta
R R e S S A i R e S o
gact agtxicatacyggaapgrtadcagbguagatttisad BRAGt gty rigatgacan gageedaatt gccagtdlagt

e S R O L e o e R

gcagaisicatc@racqabhiaxct gagaggnagddbadaguirc aasdtgatgg gasgaaget t gcacaoogt t
gagct cgt ga aacacaa

CC caa %caaca1620 aaaqga{gcaac t aaa%ccatégt tatg gat
t t cgcttectitgtalda %%chf%ag‘t JEHE 9B 8 %td:ttac%FgGﬁ@ gt ctt t gclgag
gaggg@%e%%&ig&&ﬂ@cﬂ 86Ad e HQArgedIaedaagadf gght aagdb8 <20ddp 38 <211>
1758 <212> <213> Artifticial sequence <220> <223> TA39: HA with C34A,
A504 LAt ERYStICtagtays GAGHEYCaddtas bl RATICT g aPRIAIYC t t t atP8Tat t

tg999 Q@g@c@aéégtacc@@@c@%@a%g&&qt gécafagg{ét@l%éattgﬁ%é ¢agd @lecet t caota@g
ctccatitga agat catgtal20” aaattagfga afgaagtaaC tgaatttgca aaaacatgtg
t t gct graiggagapicccymggaitt8@atcaaacaa aattgtgage tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatt gttgtacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
<210> 39
<211> 1758
<212> DNA
<213> Artificial sequence
<220> )
<223> TA41l: HA with S270C and A581C
<400> 39
gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt 240
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aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt240
cgt gaaacct at ggtgaaat ggctgactgc tgtgcaaaac aagaacct ga gagaaat gaa300 Page
40 01 SQ listing ST25 11-FEB-2010 tgcttcttgc aacacaaaga tgacaaccca
aacctccccc gattggtgag accagaggtt 360 gatgtgatgt gcactgcttt tcatgacaat

gaagagacat ttttgaaaaa at a‘btltédaltiﬁégwggéﬁ%t LYGGR_Sm@gacatcc ttacttttat

gccccggaac tcecttttctt tgctaaaagg tataaagctg cttttacaga atgttgccaa
gct godgrgaancan griogtadag t cadayba goc atotycazget aagRiagcBRc tagaggysaa gaagddaag
gct agct ccaaacagag_act caaqt gt 600 gccagt ct.c a t gaaa ct
P 3 e e R e R L I R e e S (408
gttt cAggdatgagj@acagatt tdadtgscatagiidagicracanggasal gedqgaeatat ggagamot g
ctcgagtgtg ctgatgacag ggcggacctt 780 gccaagtata tctgtgaaaa tcaag cg
Bt ot CBAgt BIGA HGAAC o GEE B oSS B LGt Gy R AAR % c ot BBt
gcCyaadhashRgaditd 8l &Ra dalgiegé et §EQ cHgalat 8adcichcedy teaficgecd gat t tsugt t
gaaagt aagg atgtttgcaa aaactatgct 960 gaggcaaagg atgtcttcct gggcat@gttt

tt gt AAGaEEIARH RALAHEAUJAEIAREYATSt AVROC TGt 6¢3fRERPAY REHERGEIT gaga@Pgcc
aagacsl gl f12eah6ast (g e384 9 CLQ80. 4 G 96545 h Badd 9@6&‘&%?@ t gaatggpt at

gccaaagt gt tcgatgaatt taaacctctt1140 gt ggaagagc ctcagaa aat caaacaa
aat t gtagagat et caagagria@agatitgerugagdr00cragtatiratigecagigacti@cgeda at t agizfcgt

tacac t a aagaaagpct a
R R S R S i IR L SR L S
gact adazhadtata gt ggtgdaagecaagatidtad8idcigiaghgitiggaggel gegraraagaa gccad4aagt
gacagagt ca ccaaat gctag cacagaat ccl1440 tt gt%:j%%ca gcgaccat cttttgc(‘)ggct
ct ggaGf e L o3B3 C UL 2 a5 G £ P?t%[ 98?%%559 caccttccat
gcagajati8fc @€ acathidyct gRgaeaRagdoLhytagrcatpittjcRrgaasaaage: t gcadebgt t
gagct cgt ga aacacaagcc caaggcaacal620 aaagagcaac tgaaagctgt tat gjg)gt gat
t

t t cgclRYafaago A GaEES t QIR EF AT BIO t9RAt g AEAFARSR 30y §SHECEDH: ct t t'P0gag
gagggéaa:@eég%%z{&ég%@%g es{&&aézﬁQa%gsﬁ&a&&csgﬁra%g%&& <2{f3p 39 <211>

1758 <212> iITicial sequence <220> <223> 1 HAwth S270C

and MABRICgA00ctgafcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
tgtgccttag gcttataa 1758
<210> 40
<211> 1758
<212> DNA
<213> Artificial sequence
<220> )
<223> TA43: HA with D129C, S270C and A581C
<400> 40
gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa 180
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gat gcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa60
gccttggtgt tgattgecctt tgctcagtat cttcagcagt gtccatttga agatcatgtal20
aaat t agt ga at gaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaal80
aattgtgaca aatcacttca tacccttttt ggagacaaat tatgcacagt tgcaactctt240
41 01 SQ listing ST25 ll-diEgj %Q%gid@ggggaggggmawﬂ,t gaaat ggctgactgc
t gt gcaaaac aagaacctga gagaaat gaa tgcttcttgc aacacaaaga tgacaaccca
aacctaartgitgagat dagghgagaataagayggitt §g@agadayt gatgghcapacogaictttt cat g@d8at
gaagagacat_t tt&a?aaatat a%tt t at 420 ?aaactt c%aclgqaasaca%} ¢g. f tact tffat
gccccTIdAA e T 4399t ST LA g HEF P AW ATRG B PEAEE69 %t gt t gcCaa
gct gctgat e tyagedc@cadayacedaghhgraaaddt raegnt goaiggtaachtcapogri gaagdgsaag
gctagctctg ccaaacagag actcaagt gt 600 gccagtctcc aaaaattt g agaaagé ct
Dt cadRio5I g5 UG ATt EEO L B9 DAy AT 108 Pea A LA L gCdDaa

gt t t ceRagtgdcadiBrasnd ct tldRccaradal cgi£2ca&3dréa! 9§éaaaagd 99a9alsot g
ctcgagtgtg ctgatgacag ggcggacctt 780 gccaagtata tctgtgaaaa tcaagattgt
at ct CedgaWALCEYAAYTIAa LI GE PRa8dWCagRiAc ARIGOCE Yy SSEHADECT cact Pt t
gcceg g t t fech gat t tdogt t
gaaag%%ggggagc? gﬁ#gé%gaagéaa%tﬁ gé%%t g 0 ggggggcgg%%ag%%ct t cgfgttgggcat gttt

t t gt adqraatctacgRisaghtiyggegaasgagsat 1020agecatt 099Aa08aqEegratgasc gagaddlgcc
aagacat at aaccactct a aagt acl080 tgtgccactg. ct C t gaatggt at
geoassrar REoGeRailoTdANBRRA (g oo St B ARHR LTS

cagaat aat caaacaa

aat t gdgag€cadgyt dd@agsrageidaggocagdedydgt arpatjdtgacagaatgyagett at t agtsocgt
tacaccaaga aagt acccca a?{fgfgcaact 1260 ccaact cttggtaggg%:gctc aaga cta

ggaaa¥ytgytaFat trasatd et LS R YAV A S AR e S [ B ) 3832 ct gt gCagaa
gact ajficet ctgt Ot giRhesdt cleacegedtradS@Rag €0 hgidrgar il gacparger gccagopagt
gacagagt ca ccaaatgctg cacagaatccl440 ttggtgaaca ggcgaccatg cttttcagct
ct gga2AfitEgr e gerldaaf W Cc IHAE EEHFEaIZAT0 teRad REHALGCa §aE@A0ET cacctIcat
gcagal flhdhaddgacarti &t GRRARGER0 t8OAC 3865 AP JRAERRL: L ICagipgt t

gagctcgtga adcacaagcc caaggcaacal620 aaagagcaaC tgaaagctgt tatggat gat
t t cgctRFELtatcogteyagtor tgoagacytoragd@RCatRyy actfsaat ¢iggaeeaastec ct t t f¥Ogag
gagggi gaaa aacttgttgc tgcaagtcaal/40_tgtgcctt C 8 < 40
1758 ég%fﬁgg cté%égtc r?qafa%glc%‘al ccaaaﬂ%etg%cgatgga& EB%&%&Z@ 2]?1915

equé

gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
tgtgccttag gcttataa 1758
<210> 41

<211> 1758

<212> DNA

<213> Artificial sequence

<220>

<223> TA46: HA with C169s

<400> 41

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta 120
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<220> <223> TA43: HA with D129C, S270C and A581C <400> 40 gatgcacaca
agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa60 gccttggtgt
tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgtal20 aaattagtga

at gaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaal80 Page 42 01 SQ
![i sting ST25 11-FEB-2010 %Eité(gtﬁ@{:ﬁ\ga £a¢i 168 s@gecttttt ggagacaaat

at gcacagt tgcaactctt240 cgtgaaacct “ai ggt gaaat ggct gactgc tgtgcaaaac
aagaaxat gaytgagaaatgaad Otgahgtidcat dapacatpac tapggatgagbamgeggaanacct d8cc

gattggt gag accagagat.t 360 gatatgatgt gcactgcttt tcattgtaat, gaaga at
Dhtt LAt L AT oA ot G e i ettt P B D cc o dadac
t cct tddrghdadcgcdRygegaad 8¢y crahi aarotd@caiddct asp@actjadbigradgayyct gctgat a
aagctgcctg cctgttgccab540 aagctcgatg aacttcggga tgaagggaagt gctagctctg

ccaaadsyhet taE t BEAHIAIB0EPAGR L HGFRCRIEC L 8SEE5a91 11 9g t HFa aSFIgE9 Y t caaa§lat
099C agHr886atlg€ Ialc 95@G e Otk 1289807 §dfpag5@Rabeitgaastal hEfAdatagl  t Ca290t
t agt gacaga fcttaccaaa720 gfccacacgg aatgctgcca tggagatctg ctcgagtgtg
ct gat$PAeuEPc§a cIpRae cacrsttagt tHadgt 8¢ c93gt pedaateidabgairgtdnt ct cé&ét a
aact 4 c a ccgaaghog
R R N R R L
at gt taage begada atcat gaoo8 6tnagagupe@ag@oat Cioc ttaparagRygsatqaptgt t gt até§lat
at gc t 1020 ctctgtc t a aaga atg
PR A T R T G SRS S Lo e o
t cgat gaapit traacmahgitgh 1t tgt gpaagagecaigtagapightagrat caaacasa aat t ggagce
tttttgagca gcttggagagl200 tacaaattcc agaatgcgct attagttcgt taca aga
aagt ECEEAA POA L PRSP OE IOt CRCO TG ORC o0 SACHABET St ggaadBlt 0g
gat cCaaahgrath ot ddagaial 3L aget G3agcAR capATARt@asgdal 8t§aa8ga gact aot at
ccgtggtcct gaaccagttal380 tgtgtgttgc atgagaaaac gccagtaagt gaca&; tca
cCcaaaftAPE L @A CHIPAARTAT £ A2 LIGATIL g9 TG eg AP oat 4 BREA4GEEL ct gg gt cg

anaa@aQ:%’c&c&Qtéact‘ES@&%lgg%t%Q}&t &é?atagtﬁg%aé‘?ﬁglitﬁa%&ét%‘é?%t gcagajegt at

gcacactttc t gagaaggadl agacaaat cd agaaacaaac tgcacttgit gagctcgtga
aac acgeegcaragd adxyt abtext 60y cabaiyAgt e tgapraataragyaadaygrfacgaat t t cgddfct t

2 AR R R SRR Wi oo

tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag ' 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gecttataa 1758
<210> 42

<211> 1758

<212> DNA

<213> Artificial sequence

<220>

<223> TA47: HA with D129C, €360S and L585C

<400> 42

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa 60
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<211> 1758 <212> DNA <213> Artificial sequence <220> <223> TA46: HA with
C169S <400> 41 gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga
aaatttcaaa60 gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga
agat cat gt al20 Page 43 01 SQ Ilisting ST25 11-FEB-2010 aaattagtga at gaagtaac
tgaatttgca aaaacatgtg ttgq)tlggggqsg;@cgﬁgsggg_ _3¢{dg 9t gaca aatcacttca
tacccttttt ggagacaaat tatgcacagt tgcaactctt?2 cgt gaaacct at ggtgaaat
ggct gt gggtgyt trmaaga tatgraaegtagac gagacattg galR@ttgpc hvatdaggtanacacdzfiga

t gacaaccca .aacctccccc gattggrl gag_acca gL 360 t t cact tt
R o R R i L R R R b o S AR S T O

t t actddtkgtgagacanggeazat cadckct taitt gjgatanaaggdtdcidd agapetgtict t t t @daga
atgttctcaa gctgctgata aagctgcctg cctgttgccas540 aagctcgatg aacttcggga

t gaag@&&é%ﬁ%&t%‘é’@g%a@tc%&é&g‘é@&gt%@t‘g%@&t gREBF6 B SQQ%FESaaaaaaat g9
agaaagrqettilgk CaRALEHga JOgHAN @ICad HeEd G t§aPadeddabgt€ caaageoga
gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa7 gt ccacacgg aatgctgcca

t ggaeRtot R tet cHRGL ot i tct Gt gbasdgopgegecatc Lt Bearpac abttdahat ct gt f#8aa

t caagart Pl RhChA as&&ca@g&@@&qag@é&gag&cg@@&éqt@aacegacataqsgé ggaaaggt c
ccactgcatt  gccgaagt gg aaaatgatga gatgcctgct 900 gactigcctt cattagctgc

t gat t tatgadgqygaciyitaaciyaad gttt gotadagetust vattag s @B OC g gebgtaggcat gt ctddct
gggcatgttt ttgtatgaat afgcaagaag gcatectg t gct gct
PR Lo L SR R g s SRS gL U

gacat a ctgatcctca
t gaat giehgt cgecamagt giggt agat ganitt tt@aagcitc hydchgOagyt ggeazaage ct cagebat t t

t ttgt trrtt tt 1200t tt t t
at t agiA0EHT e AR oI eI GGG Eaal TASB6° P SREAEERR « agagdhot c

aagaa@%heac@gam@ata&ageggaga@@tggciég%e@@caﬁé&égcsgcbgeg'g&@aet aaagamogcc
ctgtgcagaa gactatctat ccgtggtcct gaaccagttal380 tgigtgttgc atgagaaaac
gccagd#agdtaracHga§eRaAc k@R 99 EHE AR a_aWARI9A @g%ﬂ&é@éa ggcgat®fat g
Ctt t L £RQEE gk VERATA LA CAEHRGEANR g EHah §E P ARt 9t SR Ght R Ct Jaagpat t
caccttccat gcagatatat gcacactttc tgagaaggagl560 agacaaat ca agaaacaaac
t gcacgacgtycqageatdgoctacatgntttatdc 9aRgargta s tdiB20catn agagfaaact t gaafPdt gt

codo

n
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tatggégg @5a£§5cé¥6%9%%éctt5656%95¥¥%at%Hé%%&éﬁ%aﬂﬁﬁé§§8aag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtct 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gctgttaa 1758
<210> 43
<211> 1761
<212> DNA
<213> Artificial sequence
<220> :
<223> TAS51: HA with A2C and a cysteine immediately before the stop



gctgacgat a aggagacctg ctttgccgag gagggt aaaa aacttgttgc tgcaagtcaal740

gctgccttag gecttataal758 <210> 42 <211> 1758 <212> DNA <213> Artificial

sequence <220> <223> TA47: HA with D129C, C360S and L585C <400> 42

gat gcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa60 Page 44

01 SQ listing ST25 11- FEB—O%O%(?ﬂ%@i%gg]tgt 1193kt apet t tgctcagtat cttcagcagt

gtccatttga agatcatgtal20 aaattagtga at gaagtaac tgaatttgca aaaacatgtg

tt gctgbga 49t ccgcggaal80 aattgtgaca aatcacttca tacccttttt ggagacaaat

t at gcREAGECC AIAgE$A99P /D CE G @ akiiRagaf§t E2a930333c RAAIAT6R2] gt gcaflac

aaga t C a acct cc

Ga T T e B e L eoaenaa

tttt pRadbagtas atighagtand 2@agatiaca garpacytatgattactgatgaagteagcagaagccccdgfac

oot {4 Ehloat 851220000450, L 81 99000 CLLL! AEARR A 0L QaERA0CT 0CTgp! 2

aagctgcc gg cct gattgcca 40 aagctcg aacattcg ga t'gaagggaag gctagctctg

CCaaamagadpcact a@ggdiab Ody cy geagi ctargcazmmaadddaggcapagaggagtyad t caaadf0at

gggcagt agc tcgcct gagc660 cagagatttc ccaaagctga gtttgcagaa gtttc t

L agt AL BE {13k E LSrAR7 DI PO A6 TS VO S ATAORPY ot cgagdPht g

ct gatgiagoghtg¥Ciraacgdtict Stkad§andt fdagabadagt garaaadaagiitictagant ct caagt a

aact gaagga atgctgtgaa840 aaacctctgt tggaaaaatc ccactgcatt ccgaaghgg
g aaagt*ddgg

aaaatHaEHHGat FRIRANCO O aghE A e cedRCabct Gttt dat 94 PGB 29
atgtt 6. 2HUG359Y C t gt atsggat

at gca%gggﬁgcggg‘fc%ﬁg%{g%o%(ﬁﬁ tact %t gtcé %f:at é}%: gé%a%ggg%dtﬁtgi%é aagacsgt@ atg
aaac cHROrtt9asg ApEa 9992 08 apgaagoceirgceitgac crapcagadgasteatat gcca®fft gt
t cgat o a aatt agc
L 0 e e R SO R 0 S e L e
aagt aragegat tagt gtaeagatigd 2610 tgcaymat gttttgcdayyagagtghcagragaataccaan ggaadadt gg

1320
oot g Et e PO PO Bt 1490 B Gp AR SATHAROR Qacag it oc

ccgt g€ tca
Ccaaaj@aigratacagadiritdabioggiantacgpelasaahgodal htdaraygda ct ggaagt cg

acgaaacat a Cgt

aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440 _
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttatgtta a 1761
<210> 44

<211> 1761

<212> DNA

<213> Artificial sequence

t cccaaal500
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gagtttaatg
agacaaat ca

ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggagl560
agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaacal620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaagle80
gct gacgat a aggagacctg ctttgccgag gagggt aaaa aacttgttgc tgcaagtcaal740
gctgccttag gectgttaal758 <410 211 764 =31 DNA <213> Artificial
sequenees <220> <223> TA51:%&H%\Q éﬁtsﬁzézz]asngiaé%yg?& ne i medi ately before
t he s¢2@p>c0don: HAIWSBH A2GRhd@ SY¥25 ntértFEB- ROveer 4584 @ Y5t gt caca

agagt g t 4t4gctcatcgg tttaaagatt tgggagaaga aaatttcaaa60 gccttggtgt

t gat t%@ f calc8Cd fa@ b gt CHJ G RIERY! + Gttt SshRIM R h st dfapaat t aghga

at gaagtaac tgaatttgca aaaacatgtg ttgctgatga gfccgcggaal80 aattgt
aat cagnacttegtoscaattgqattgtgrdadotast citeageagtagtccagtaac AgIRCRagtE gt ga

@ct
at ggtaqd%@%gtgg C&%@gé&%ct

c t a g?{zg gctt gc
aacacaaaga tgacaactca a a%t% g%ccaaga%tg ?g%tpggggcggg%aég ggaa;at gt Sltngt
gcactgatytgaica sdgaaadicagtagagatat gddght gpedabatg@headt avcad2Otigaaat t2géca
gaagacatcc ttacttttat gccccggaac tccttttctt tgctaaaaggd80 tataaagetg
g T R s S R R T A g e
aact t €@ gét tigd af3g gatiya Jtdargat cthgaLed 860§ g t gapgt Gidagfrgccagtsocce
aaaaatttgg agaaagagct ttcaaagcat gggcagtagc tcgcctgagc660 cagagatttc
ccaaa@éﬂg%t@gt IGEaFE L gt tatar At 9%%89@%&8&“9&?%% gﬁg‘&‘fiﬁatgt cca?‘é@gg
aat gCd{366eydcd 9agh 641% cCL GO Q09 &@84 HRC 139682 € §é HabBgg) CCaagfgot a
t ct gt gaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa840 aaacctct gt

t ggaatidanegde aetigtataoagrataaeiaggIsieahodfat AW GAFGL CHETI0Cyact t @Ot t
catt %%Egegattga&é&fttség{gagmg%%gtgg%gaé C@@aa%%ggsﬁee&a%g%’%ﬂaggcwgg

atgtcttcct” gggcatg ttot caagaag gcatcctgat 1020 tactctgtcg
t gct ggdcggtcigagemhh jrggasapacad aitgt b@aegedt gggaghagragew108dr t gt gddfct g

ct cagiagepte s, oaane=08 AR RA ot (RR G Mo BRREC EL L 0 007B0TTC

aca

tacaaattcc
agaat gregatadyt agigccgiicat eagat@gacta gt By ctgaaghcioC gacdgh?266c ccaadsot t g
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t agaggt ct ¢ aagaaaccta ggaaaagt gg gatccaaatg ttgtaaacat 1320 cctgaagcaa

aaagai@Retate gt JOAgRAR g EARIR EY S a&?@FWcE%“@&%%@aQW“J@%‘F L
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gctgtttata a 1761
<210> 45
<211> 1755
<212> DNA



at gagaaaac gccagt aagt
ggcgaccatg cttttcagct

cacagaat cc1440
cgttcccaaals00
t gagaaggagl560
caaggcaacal620

tgtgtgttge
tt ggt gaaca
gagtttaatg

gacagagt ca ccaaatgctg
ct ggaagt cg acgaaacat a
ctgaaacatt caccttccat gcagatatat gcacactttc
agacaaat ca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc
aaagagcaac tgaaagctgt tatggaidatsiigIsaacii-Aggigigagaa gtgct gcaagl680

gct gaggat a argPRigaatTis@qaéricdegccgag gagggt aaaa aacttgttgc tgcaagtcaal740
gctgccttag gcttatgtta al761l <210> 44 <211> 1761 <212> DNA <213> Artifici al
seque] QL1 sthn 10 <220> <223> TA57: HA with A2C and
a Q/s mse%?‘gnH e‘%\/\%egzﬁégt1;°ﬁdgfgégg<400> 44 gattgtcaca agagtgaggt

t gct cald0gQ 45t t aaagatt t gggagaaga aaatttcaaa60 gccttggtgt tgattgectt

t gct cgfgtcatca@atmgé@@gtgtq;@aﬂqggat%tgamaetttgtmeawaawgttgaaaat gaag®8ac
tgaat t a g t at caghpca
el L e A o B8] e ot st

ggct gmeat taytogt Juaagizac agpastioicgaaapagatriggbigR®atggc gt atgcggasaacac d8bga

| ot GRS Ao ORee e 1 DA co ROA LTI KPS0 Dite MRt YangacdPec

tt actdgttgaaacgcca)ggg@aatt@gttcgactugtt tdwychaaraggdoctal aangatgact t t t 30aga
atgttgccaa ata a cctg cct ccab40 aagctcgatg aactt ga
tgaag%(jé’é@ttg %&égﬁa@a E%:Sé ARt 8%%?& %ﬁ%@@t%f@cé‘g‘iagﬁggﬁaaaaaég g9
agaaaghrgedatigt CRARISAI t GG 3 QW Codga§adadaseifRasmadatadtth€atCCaaagebga
gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa720 gtccacacgg aat gct gcca
t ggacRRPat EPcER cIPRGREATGC cHPST HHARgIHGEBIRAEC E AT Eic heE2aRae ct gt J&%aa
t caa C ggaa tc
o i A e el e
t gat tztatggt¢gagaa@gttae@gaatgﬁaggwaagqaactqiggctw@oaqya;ggcmagggtat gt cté0Bct

000 2 £ e AASTRNTOC SNGE Rl s L e | 91 ac

ct gat CCtca
t gaat@@hgjttgccaaaggcgigat@gaggmht gttaaesjtctidithdOagyl ggaagagsaa ct cagaat tt

aat caaacaa aatt C ttttt ? agagl1200 tacaaat E:gé:t agaat7%gct
Gt g Ca Pl IO AP R SO TgP BT L dac P gteas G9cs8a
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgttaaaaa ctatgctgag 960
gcaaaggatg tcttcctggg catgtttttg tatgaatatg caagaaggca tcctgattac 1020
tctgtcgtgc tgctgctgag acttgccaag acatatgaaa ccactctaga gaagtgctgt 1080
gccgctgetg atcctcatga atgctatgcc aaagtgttcg atgaatttaa acctcttgtg 1140
gaagagcctc agaatttaat caaacaaaat tgtgagcttt ttgagcagct tggagagtac 1200
aaattccaga atgcgctatt agttcgttac accaagaaag taccccaagt gtcaactcca 1260
actcttgtag aggtctcaag aaacctagga aaagtgggat ccaaatgttg taaacatcct 1320
gaagcaaaaa gaatgccctg tgcagaagac tatctatccg tggtcctgaa ccagttatgt 1380
gtgttgcatg agaaaacgcc agtaagtgac agagtcacca aatgctgcac agaatccttg 1440
gtgaacaggc gaccatgctt ttcagctctg gaagtcgacg aaacatacgt tcccaaagag 1500
tttaatgctg aaacattcac cttccatgca gatatatgca cactttctga gaaggagaga 1560
caaatcaaga aacaaactgc acttgttgag ctcgtgaaac acaagcccaa ggcaacaaaa 1620
gagcaactga aagctgttat ggatgatttc gcagcttttg tagagaagtg ctgcaaggct 1680
gacgataagg agacctgctt tgccgaggag ggtaaaaaac ttgttgctgc aagtcaagct 1740
gccttaggct tataa 1755
<210> 46
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ccaactcttg
cct gaagcaa
tgtgtgttgc
tt ggt gaaca ggcgaccatg
gagtttaatg ctgaaacatt
agacagahyca jgggaacaaac
aaagaqpdaac pNgaaagct gt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaagl680

gct gat?dar a Aagiiigastisgdaeencegccgag gagggt aaaa aacttgttgce tgcaagtcaal740
gctgcghbhag getgtttata al76l <210> 45 <211> 1755 <212> DNA

01 SQBst iTRE3 SHASwilth- g3 2Rl @25¥pL3> Artificial sequence <220> <223> TA60:
HA with A2C deltion of C316 <400> 45 gattgtcaca agagtgaggt tgctcatcgg

ttta 9t 46 agaaga,aaatttcaaab0 gcct.tggtat tgat ct cagtgt

L O SRR SRR LA BR8P g S AL o0,
aaaacgicgt gotiot oejad 8 A t gt e gepdaditagaddrgy graat el agoitgegrd accctlot t
ggagacaaat tatgcacagt tgcaactctt240 cgtgaaacct atggtgaaat ggctg gc
gt QCR4A ERITAA AR R0 GAC GEHTAE LR AT IR ERAc0° A HEAA209°T gac adblca
aacclLaegegadatl i430h G a2eLRE0OT ! fRYablAt Salgehcaaeanictétd cat gaapaat
gaagagacat ttttgaaaaa atacttatat420 gaaattgcca gaagacatcc ttacttttat

gCccCEHFERTACCE cARO0T gaaa Lt YACTIREAG g RPUCR AL BRAPAGCEGY 292359 At gt t §OLaa
gct QCECQ[Q%{&%QQ;HCQEEJ ath a%ﬁ&cc%a%ao +B8QLt Eg%?:&;gté’a%cﬁﬁ%ggétﬁ gaaggggag

gctagct ct g €caaacagag act caagt gt gccag adaaat t't gg agaaagagct
t t cacgRFotdatgyeRgtagdtt vt grRgcGBOagagpaghtttugsazrsaatapittgbatyt t t gddfaa

! o EEEEATSIAR R S At e Gpdaiand 0920001

C t
ct cga‘%ﬁ%%‘?{gg%?giﬁg caagattcg
at ct ceaghagagcé R agamaad @it g Gaafdycagaac hadagyctiggaaarayccacact gaat t
gccgaagt aaaat gat ga gatgcctgct 900 gacttgcctt cattagctgc tgatttrgtt
gaaag"’ca%&g’ggaég g?atcgé?g?é?ac %gg%a%ag%téggt:%?&ag@aé@@a?%& f"‘é%taﬁgbgtc at gt tGEOE tg
t at gagdcah e oRRa 069t Sdaladgidaclfilad&ltghgdtageaddet @adtgagr act t geoaag

acat at gaaa ccactctaga gaagtgct gt 1080 gccgctgctg atcctcatga atgctatgcec
aaagt GIOREH HEE ERARI He2 g it 8 E AR U0 CRp g byt PR A6 §ACS872 caaaddTaat

tgt ga&%ESEanggfa&gﬁ%‘ttcat &Qﬁgct ! gg%gg@&%t EERRYA A YG&dadtte a0t togpt ac

accaagaaag tacccCaagt gtca

t agaggtctc
aaagaat gcc
at gagaaaac

aagaaacct a ggaaaagtgg gatccaaatg
ct gt gcagaa gact atctat ccgtggtcct
gccagt aagt gacagagt ca ccaaatgctg
cttttcagct ctggaagtcg acgaaacata

CaC('(‘)E_t %cgf}b Sg‘g_" g?{gt ﬂ_&%@.ﬁﬁ(bt ttc

t gcact cgt ga aacacaagcc

tt gt aaacat 1320
gaaccagttal380
cacagaat cc1440
cgttcccaaal500
t gagaaggagl560
caaggcaacal620

gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag - 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
gctgccttag gcttataa 1758
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t aaacat cct 1320
ccagttat gt 1380
agaat cctt g1440
t cccaaagagl500
gaaggagagal5e0
ggcaacaaaal620

actcttgtag
gaagcaaaaa
gtgttgcatg
gt gaacaggC

aggt ct caag
gaat gccctg
agaaaacgcc
gaccat gctt

aaacct agga aaagtgggat ccaaatgttg
t gcagaagac tatctatccg tggtcctgaa
agt aagt gac agagtcacca aat gctgcac
ttcagctctg gaagtcgacg aaacat acgt
tttaatgctg aaacattcac cttgg @qqsgﬁ@agﬁsggf_%gﬁéltoct ga
caaat caaga aacaaactgc acttgttgag ct cgt gaaac acaagcccaa
gagcadlga 4dagctgttat ggatgatttc gcagcttttg tagagaagtg ctgcaaggct 1680

gacgat égggéﬁ cctgctt tgccgaggag ggt aaaaaac ttgttgcetgec aagtcaaget 1740

gccet t Ct Ardi PRI4{PSepgde 46 01 SQ listing ST25 11-FEB-2010 <211> 1758

<212>=£3%A <213> Art|f|C|aI
C253x&490> agagtgaggt tgctcatcgg tttaaagatt tgggagaaga
aaalt?@géaéaég g%t&ﬂ% ééttgcctt tgct cagtat cttcagcagt gtccatttga
agat tgiogt alyz0 aaatt agt ga at gaagtaac tgaatttgca aaaacatgtg ttgctgatga
gt ccorpgaadidd amigtgigyactga@aboamt ttaahgarc t¢ddabagpagazaaabad at gca(ﬁagt
tgcaactctt 240 cgt gaaacct atgqt gaaat ctgactgc c, aagaa

B T R e P T S A R T e L e
accagaagticteld frfagigalcgtgadeatdcdciddacheqig)atiabagmagagargbad ttt gamaaa
atacttatat 420 gaaattgcca gaagacatcc ttacttttat gaac tcctttt

ccc

t gct AEAAGEIASO THCAGEGAt AL AcagpgaaR it 5%‘&9&%8%% agj“étt&ttaagct

CCt gtiAgeant? ARPEHLIR §ABEildeIoRy chIRRITLRAL O aggata%ttgaaccaaa%@ag

act caagt gt 600 gccCagtctcC aaaaatttgg agaaagagct ttcaaagcat gggcag@

t cgcCEaFAGETE0 THGaAIRt EIACAAGHFCcRYA LHETTgBIYRAT YA 96%@9“{ agt ga¥®8ga

tctt g g g [ t gat ag
R S T R G A A S S S i

at gctgstaga'eghtﬁ w@acau:tcgttatcggataaagmrcggmt gcrauttttgnnggagaggggaaaat ge80ga

R R e S e TR e A T S T

gcat cadggatgaigOadcactt gjogt ﬁ@a@ggﬁagcggsabcgagactdaacagaﬁgacﬁagtgjt aaacwoot ct

sequence <220> <223> TA63: HA with H39C and

agagaagt gc1080 t gt gcget g ctgatectca tgaatgetat gocagagigl tcgatggatt
cagagatttc ccaaagctga gtttgcagaa gtttccaagt tagtgacaga tcttaccaaa 720
gtccacacgg aatgctgcca tggagatctg ctcgagtgtg ctgatgacag ggcggacctt 780
gccaagtata tctgtgaaaa tcaagattcg atctccagta aactgaagga atgctgtgaa 840
aaacctctgt tggaaaaatc ccactgcatt gccgaagtgg aaaatgatga gatgcctgct 900
gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa aaactatgct 960
gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagtgc 1080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gtggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagag 1200
tacaaattcc agaatgcgct attagttcgt tacaccaaga aagtacccca agtgtcaact 1260
ccaactcttg tagaggtctc aagaaaccta ggaaaagtgg gatccaaatg ttgtaaacat 1320
cctgaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct gaaccagtta 1380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaatgctg cacagaatcc 1440
ttggtgaaca ggcgaccatg cttttcagct ctggaagtcg acgaaacata cgttcccaaa 1500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggag 1560
agacaaatca agaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaaca 1620
aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaag 1680
gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa 1740
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gt ggaagagc
tacaaattcc
ccaactcttg

ctcagaattt aatcaaacaa aattgtgagc tttttgagca
agaatgcgct attagttcgt tacaccaaga aagtacccca
t agaggt ct c aagaaaccta ggaaaagtgg gatccaaatg
cct gaagcaa aaagaatgcc ctgtgcagaa gactatctat ccgtggtcct
tgtgtgttgc atgagaaaac gccagl &gl sgRgagest ¢R regamRICct 9
tt gotrgeatggcdagsadag cttttcagct ctggaagtcg acgaaacata
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc

agacaggpca ggaaacaaac tgcacttgtt gagctcgtga aacacaagcc
aaagagqgacl gpaagct gt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaagle80
gct ga2gat apaggagacctg ctttgccgag gagggt aaaa aacttgttgc tgcaagtcaal7z40
gct geildag Agtifiigiah 5P8®erRege 49 01 SQ listing ST25 11- FEB-2010 <210> 47
<211> 1058 <212> DNA <213> Artificial sequence <220> <223> TA64: HA with
CL77R254005x A4 Al WRACRACH sagadhe agdk riiight Caldc 86 Alhtaaagrtdnst gggagaaga
aaat tt caaa@Begeaetmigugt tgattgcctt tgctcagtat cttcagcagt gtccatttga
agatc%. ; 0O aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga

gt CC@E@% 3bb A GaCFAGLEAE! L L ARGCH b aiagarAARtrd Al 0CagaU!
tgcaactcCtt 40 cgt gaaacc ggt gaaat ggctgactgc t'gt gcaaaac aagaacctga
gagaciageci3on taftgatior get taactrdgataatt ucadeietacatic E9argateatyat t gdefag

accCa C [ aa
ot aciiafaois GRS IR N ar AR RS AT RARAT R ] | | PRRET
b et ’;‘Z‘“Z‘?Ct“ﬁiﬁ?icmgw?;t Sonaq. oot ”’ff??f‘wi‘?gétag‘”t :
act CoIGEHIT00 HIOLeH R O DACSRE T L TSt Ro Tt LORIOAT L ge adDdge

t cgccjaagee? ﬁg%ﬁa@a?datat&gactg@@ag%@aaaﬁctcgc@@aat@ttt byegrgbad agt gacaga
tcttaccaaa720 gtccacacgg aatgctgcca tggagat ctc ct gat gacag
ggcggHdeRtIrgs HeaaHvat ’éttttéi“fﬁaga%%?&a%a&&géﬁtég g‘?:??égfg thact ga&@ga

at gct GlrgaAR40 &3@asddchdtcdr9ddqaadtycEEQM! S5AlckBGCHRAG 98 2aaat gepga
gatgcct gct 900 gacttgcctt cattagctgc tgattttgtt gaaagtaagg atgtttgcaa

gctt ggagagl200
agt gt caact 1260
ttgtaaacat 1320
gaaccagttal380
cacagaat cc1440
cgttcccazgds500
t gagaaggagl560
caaggcaacal620
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aaactagggateo ctgcttttac agaatgttgc caagctgctg ataaagctgc ctgcctgttg
ccaaagctcg atgaacttcg ggatgaaggg aaggctagct ctgccaaaca gagactcaag 600
tgtgccagtc tccaaaaatt tggagaaaga gctttcaaag catgggcagt agctcgcctg 660
agccagagat ttcccaaagc tgagtttgca gaagtttcca agttagtgac agatcttacc 720
aaagtccaca cggaatgctg ccatggagat ctgctcgagt gtgctgatga cagggcggac 780
cttgccaagt atatctgtga aaatcaagat tcgatctcca gtaaactgaa ggaatgctgt 840
gaaaaacctc tgttggaaaa atcccactgc attgccgaag tggaaaatga tgagatgcct 900
gctgacttgc cttcattagc tgctgatttt gttgaaagta aggatgtttg caaaaactat 960
gctgaggcaa aggatgtctt cctgggcatg tttttgtatg aatatgcaag aaggcatcct 1020
gattactctg tcgtgctgct gctgagactt gccaagacat atgaaaccac tctagagaag 1080
tgctgtgccg ctgctgatcc tcatgaatgc tatgccaaag tgttcgatga atttaaacct 1140
cttgtggaag agcctcagaa tttaatcaaa caaaattgtg agctttttga gcagcttgga 1200
gagtacaaat tccagaatgc gctattagtt cgttacacca agaaagtacc ccaagtgtca 1260
actccaactc ttgtagaggt ctcaagaaac ctaggaaaag tgggatccaa atgttgtaaa 1320
catcctgaag caaaaagaat gccctgtgca gaagactatc tatccgtggt cctgaaccag 1380
ttatgtgtgt tgcatgagaa aacgccagta agtgacagag tcaccaaatg ctgcacagaa 1440
tccttggtga acaggcgacc atgcttttca gctctggaag tcgacgaaac atacgttccc 1500
aaagagttta atgctgaaac attcaccttc catgcagata tatgcacact ttctgagaag 1560
gagagacaaa tcaagaaaca aactgcactt gttgagctcg tgaaacacaa gcccaaggca 1620
acaaaagagc aactgaaagc tgttatggat gatttcgcag cttttgtaga gaagtgctgc 1680



gaggcaaagg atgtcttcct gggcatgttt ttgtatgaat atgcaagaag gcatcctgat 1020
tactctgtcg tgctgctgct gagacttgcc aagacatatg aaaccactct agagaagt gcl080
tgtgccgctg ctgatcctca tgaatgctat gccaaagtgt tcgatgaatt taaacctctt 1140
gt ggaagagc ctcagaattt aatcaaacaa aattgtgagc tttttgagca gcttggagagl200

tacaaattcc agaatgcgct attggt g(gqtis{ﬁ@ag%agf_&%gwﬁccca agt gt caact 1260

ccaactcttg tagaggtctc aagadaccCta ggdaaadt gg gat ccaaatg ttgtaaacat 1320

CCt gauggatyatg anaat goyacCt gicycagraaggpabgdtat ajaaacgtggtgeigcgagic cagt1740380
tgtgtgttgc atgagaaaac gccagtaagt gacagagtca ccaaat gctg cacagaat 440
ttggt%ﬁgg‘égcéﬁc @Eﬁﬁaﬁccﬁ%@ﬁ%gct ct ggaagt cg acgaaacata cgttcccadadi500
gagtttaatg ctgaaacatt caccttccat gcagatatat gcacactttc tgagaaggagl560
agacaddlea gaaacaaac tgcacttgtt gagctcgtga aacacaagcc caaggcaacal620
aaagagfpaac aaagct gt tatggatgat ttcgcagctt ttgtagagaa gtgctgcaagl6e80

gct gag ia 9336 ¢tQabiddedccgag gagggt aaaa aacttgttgc tgcaagtcaal740 Page
50 01 SQ Ilisting ST2§ 11- FEB- 2010 gctgccttag gcttataal758 <210> 48 <211>
1767 <202> DNA <2$3>_ Artificial sequence <220> <223> TA65: HA with a cys at
the Ne428r mifu¥l Ehusien %f‘-dey'sse@%?'é‘r%si on at the G terminus <400> 48

t gt galmpac @caagagtga ggttgctcat cggtttaaag atttgggaga agaaaatttc60
aaagccttgg tgttgattgc ctttgctcag tatcttcagc agtgtccatt tgaagatcat 120

gt aadftt BYs ﬂ@aétadaggt PRactigazan teydguafhwcheu @ggtie(jcig‘a“ﬂ@agt ccgcgl80
gaaaattgtg acaaatcact tcataccctt tttggagaca aattatgtac agttgcaact 240
cttcgtgaaa cctatggtga aatggctgac tgctgtgcaa aacaagaacc tgagagaaat 300

gaat gotrt 8er Age feraken AR dty§arradse adaatict bys Gecgaliut Yyt Adagaccagag360
gttgatgtga tgt g7c0act gc ttttcat gaéSaat gaagaga catt 0ttgaa aaaat actta420
tatgaaattg ccagaagaca tccttacttt tatgccccgg aactcctttt ctttgctaaad480

aggt atiaaagg ehgalyist A LagaAyotTuyGle asgcripclgs allaasmcvgl tetigect gt t g540
ccaaagct cg @bgaacttcg ggat gadygg aaggct aget dbgccaaaca gagact caag600
tgtgccagtc tccaaaaatt tggagaaaga gctttcaaag catgggcagt agctcgcct g660
agccagryala Phe Golaaans Thgagut ¢ uca19agat iroCPire JYLTAPL gL vagat cttacc720

aaagt ccab@d cggaat gctg ccatsggagat ctgctcgagd gtgctgatga cagggcggac780

Lys Leu val Asn Glu val Thr Glu Phe Ala Lys Thr Cys val Ala Asp
65 70 75 80

Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp
85 90 95

Lys Leu Cys Thr val Ala Thr teu Arg Glu Thr Tyr Gly Glu Met Ala
100 105 110

Asp Cys Cys Ala Lys GlIn Glu Pro Glu Arg Asn Glu Cys Phe Leu GIn
115 120 125

His Lys Asp AsSp Asn Pro Asn Leu Pro Arg Leu val Arg Pro Glu val
130 135 140

Asp val Met Cys Thr Ala Phe His Asp Asnh Glu Glu Thr Phe Leu Lys
145 150 155 160

Lys Tyr Leu Tyr Glu Ile Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro
165 170 175

Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys
180 185 190

Cys GIn Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu
195 200 205
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cttgccaagt atatctgtga aaatcaagat tcgatctcca gtaaactgaa ggaat gct gt 840
gaaaaacctc tgttggaaaa atcccactgc attgccgaag tggaaaatga tgagatgcct 900
gctgacttgc cttcattagc tgctgatttt gttgaaagta aggatgtttg caaaaact at 960

gct gaggcaa aggatgtctt cctgggcatg tttttgtatg aatatgcaag aaggcatcct 1020
gattactctg tcgtgctgct gctgag Ghiti s apAC3| _alkusggrcac tctagagaagl080

t gCt GlACKEy AsP1UaEBE LS alldagdrdSer aTACGAaath gy liGual ga cgbt t aaacct 1140

ctt gt ggaay agcct cagaa ttt2at caaa caaaattgRgpagctttttga gcagcttggal200

gagt acaaat tccagaatgc gctattagtt cgttacacca agaaagtacc ccaagtgtcal260

act CoRACkE- LLO!ARANNL phL (AFIFRALIG LA0ARARES WIFUARLCAAR vl O! { Ot aaal320

cat ccixgaag caaaaagaat 2gecctigtgca gaagaxzsatc tatccgt ggt 2a0t gaaccagl380
ttatgtgtgt tgcatgagaa aacgccagta agtgacagag tcaccaaatg ctgcacagaald40
tccttgat a gagcc ttitc t.ct gga t a acgttcccl500
aaagagl%t ggg gt% lgjc gaggAgég%ﬁc%{Ot gy%%;%c%g'a?% tAggg&c‘g'cg st% tct gagaagl560
gagagacaaa tcaagaaaca aactgcactt gttgagctcg tgaaacacaa gcccaaggcal620
acaaaagagc aa?t aagﬁg t tﬁﬁt at gatttcgcag ctttt taga gaagtgct901680 Page
51 04 S%“I' V8 i‘ﬁ& seq 1R §§§ H13gYtt § &yét%%gﬁ H&Y ctgetttgec
gaggagggt a aaaaacttgt tgctgcaagt1l/40 caagctgcct taggcttagc ttgttaal767
<210> 49 <211> 609 <212> PRT <213> Artificial _sequence <220> <223> HA with
f usi oA E%Hj%g“s‘édfu%é]QM%SABQAR%tMEy%SPTF%“ ‘g%g ¥ TWheé 1Bl e Ser Leu Leu Phe
Leu Phe Ser gr Al a 151015 T%/sr ser Arg ser Leu Asp Lys Arg Asp Ala His Lys
ser Qu val Ala 202530 H's Arg Phe Lys Asp Leu Gy Gu Gu Asn Phe Lys Al a
Leu \eMs Gtw ASBADASASH SeplHePsrr Apm LESnLeRyEys @&lu@Ys Yh &tys Pro Phe d u Asp
Hi s Val 585560 Lys Leu vd?Asn G u val Thf%G u Phe Al a Lys Thr cys val Al a
Asp 65707580 A u Ser Ala Gu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gy
Asp 83!5085;0950 Lys uﬁaquf%{g’rﬂer\Aads Ay s rlrlargllgemlANm Glw Asn g\"g‘gr Gy Qu net Ala

Glu Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe val Glu Ser
- 325 330 335

Lys Asp val Cys Lys Asn Tyr Ala Glu Ala Lys Asp val Phe Leu Gly
340 345 350

Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser val val
355 360 365

Leu Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys
370 375 380

Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys val Phe Asp Glu
385 390 395 400

Phe Lys Pro Leu val Glu Glu Pro GIn Asn Leu Ile Lys Gln Asn Cys
405 410 415

Glu Leu Phe Glu GIn Leu Gly Glu Tyr Lys Phe GIn Asn Ala Leu Leu
420 425 430

val Arg Tyr Thr Lys Lys val Pro GIn val Ser Thr Pro Thr Leu val
435 440 445

Glu val ser Arg Asn Leu Gly Lys val Gly Ser Lys Cys Cys Lys His
450 455 460

Pro Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr teu Ser val val
465 470 475 480
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100105110 Asp Cys Cys Ala Lys Gn Qu Pro Au Arg Asn Qu Cys Phe Leu Gn
115120125 H S Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu val Arg Pro Qu val
130135140 Asp Val Met Cys Thr Ala Phe His Asp Asn GQu G u Thr Phe Leu Lys
145150155160 Lys Tyr Leu Tyr Gulle Ala Arg Arg H'S Pro Tyr Phe Tyr Ala

Pro
Cys
Au
Ser
du
Phe
Thr
Asp
Ile
Ser
Leu
Asn
Tyr
Al a

165170175 G u Leu Leu Rpgﬁﬂﬁl asts slf\rFQBTydloLys Ala Ala Phe Thr Gu
1&Q18nL80n Qe &snvAl ae ra.sAs lL 5 OyserLgsp heg Pro Lys Leu Asp
195200205 01 €9 |listing ST25 MOFEB- 2010 Leu A3 Asp Au Ay Lys Ala
Ser Ala Lys A n Arg Leu Lys Cys 210215220 Ala Ser Leu A n Lys Phe Gy
/Vag ﬁAraLl}’BQ:ygyéysAlrﬁr Il ﬁraLa@IVaizé%BQp? gqorvsl & fpfeleu ser Gn Arg
Pro Lys Al &00 he Ala d useml Ser 2502530Lys Leu Val Thr Asp Leu
Lys val Hi's Thr G ucys Cys Hs Ay 260265270 Asp Leu Leu Au Cys Al a

Q%? ?(raarg E'é{] & euhﬁggﬁléﬁul_@s;%{/ Vhi—] Zé?%gg%&%ﬁﬁs roAiguGLguAapuSE;/s

H s Cys I1e Ala G u Val du Asn Asp 305310315320 GQu net Pro Ala Asp

U6 MR O Bl T SO R 2 1 O U

a Arg Arg H's Pro Asp Tyr Ser val vaI 355360365 Leu Leu Leu Arg Leu

A3 H YL s T ARVLE VTS Ve VAP s
545 550 555 560

Pro Lys Ala Thr Lys Glu GIn Leu Lys Ala val Met Asp Asp Phe Ala
565 570 575

Ala Phe val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe
580 585 590

Ala Glu Glu Gly Lys Lys Leu val Ala Ala Ser GIn Ala Ala Leu Gly
595 600 605

Leu

<210> 50
<211> 585
<212> PRT
<213> Artificial sequence

<220>
<223> TAl: HA with A2C

<400> 50

Asp Cys His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu GIn
20 25 30

Gln Cys gro Phe Glu Asp His Vg] Lys Leu val Asn g}u val Thr Glu
5 4

Phe Aga Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asnh Cys Asp Lys
5 55

Sser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
85 90 95
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Cys

Ala Ala Ala Asp Pro H's Au Cys Tyr Ala Lys val Phe Asp Gu

385390395400 Phe Lys Pro Leu val Qu GQu Pro An Asn Leu Ile Lys G n Asn

Cys
Leu
Val
Hi s
Val
Leu
du
Au
Al a
Thr
du
Cys
Lys
585

405410415 G u Leu Phe Au G n Leu Ay GQu Tyr Lys Phe An Asn Ala Leu
420425430 Val Arg Tyr Thr Lys Lys Val Pro Gn val Ser Thr Pro Thr Leu
435440445 G u Val Ser AAr u VS pV y Ser Lys Cys Cys Lys
450455460 Pro G u A aoéng ﬁﬁgtﬁ@t sﬁ%l&iﬁs&mg U Asp Tyr Leu Ser Val
465470475480 01 SQ listing ST25 11- FEB-2010 Leu Asn G n Leu Cys Val

Hf 18! G‘mAep% hEYsPPBe \L&u @&g@;&mﬂgﬁmﬂ@ea OAFN FRE Lys Cys Cys Thr
Ser Leu Val n Arg Arg Pro s Phe 500505510"Ser Ala Leu du Val Asp
Thr Tyr Val Pro Lys Qu Phe Asn Ala 515520525 G u Thr Phe Thr Phe Hi s
AP Are LelésVaThAr'g_@no Sdu \@luAsly yati Met5gnHIRF 40 aAPhe &if [le Lys Lys A n
Ala LeulNal du Leu val 8% H s Lys 545538855560 Pro Lys Ala Thr Lys

Gn Leu Lys Ala Val Met Asp Asp Phe Ala 565570575 Ala Phe val Gu Lys
Qysp %ﬁf GAL &GIASTHs phé yeudyws T Ty SLdaheyb&0688=981AlhagE u G u Ay Lys

Leu Ala Ala Ser G3A Ala Ala Leu d40 595600605 Leu <210> 50 <211>

<212> PRT <213> Artificial sequence <220> <223> TAl: HA with A2C <400>

50 AsgrgQyss IHire thysprieryfAlaViado Al@ LalusLety ghdrhelala Asp akgu Gy G u 151015
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu
195 200 205

Arg A1a'Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu vVal Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365
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Q@ u Asn Phe Lys Ala Leu Val Leu Ile Ala Phe Ala A n Tyr Leu Gn 202530 G n
Cys Pro Phe Qu Asp H's Val Lys Leu Val Asn Qu Val Thr du 354045 Phe Al a
Lys Thr Cys Val Ala AS Qu Ser Ala Au Asn Cys Asp Lys 505560 Ser Leu His
Thr Leu Phe Ay Asp Lys Leu Cys Thr Val Ala Thr Leu 65707580 Arg G u Thr

Tyr Ay Gu Met Ala Asp . L L GLu, Bro 859095 Page 54 01 SQ
listing ST25 11- FEB- 2010081i %Sh%ﬂ észgggs%h%ﬁ]?eu Gn H s Lys Asp Asp
Asn Pro Asn Leu 100105110 Pro Arg Leu Val Arg Pro Au val Asp val nmet Cys
Thr AYa %BQA” §y§1v91126|19 uABhe EY§ @ul—ﬁwabrﬁé%@w Pye Lys Tyr Leu Tyr
Qulle a Arg 13013514 rg Hs Pro Tyr e Tyr Ala Pro GQu Leu Leu Phe
Phe Ala Lys Arg 145150155160 Tyr Lys Ala Ala Phe Thr Gu Cys Cys @ n Ala
Al a ASp Ay Lebk d1Al ys1651 280 ysCy b Lew RheuGhr 61nyeulely A3w A u Leu Arg Asp
Gu 3% Lys Ala Ser 188185190 ser Alai¥s @ n Arg Leu P98 cys Ala ser Leu
Gn Lys Phe Ay G u 195200205 Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu
Ser Gyr &g prRoaIRrasn2A02122AGkulys] Arg T@rutTitheyfysQal wab ser Lys Leu val
Thr Asp Leu Thr Ly405225230235240 VA4O0H s Thr G u Cy4lXys His Ay Asp Leu
Leu Gu Cys Ala Asp Asp 245250255 Arg Ala Asp Leu Ala Lys Tyr Ile Cys Gu

Asn Q@ s sSerthirl BroSehr 260268241 SaT sl,eysA.LgeushyLSeuGsw Cys Cys Qu Lys Pro
Leu Leu G u Lyst28er H s 27528028%

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn Gln Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu
580 585

<210> 51
<211> 585
<212> PRT
<213> Artificial sequence

<220>
<223> TA2: HA with DIC

<400> 51
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Cys Ile Ala Gu val Gu Asn Asp Gu net Pro Ala Asp Leu Pro ser 290295300
Leu Ala Ala Asp Phe Val @ u Ser Lys Asp Val Cys Lys Asn Tyr Al a

305310315320 G u Ala Lys Asp val Phe Leu Ay net Phe Leu Tyr Au Tyr Ala
325330335 Arg Hi's Pro Asp Tyr ser val val Leu Leu Leu Arg Leu Al a Lys

%gggagggs Eérgesqég@-lrtg;/aégqal gid Eg gﬁé&ﬁ%ﬁ é)é\i-ia g; %’? ﬁ'saprLgsHl\/;

Arg
Thr
Au
Phe
Gn
Asn
Pro T
Cys
Leu
Val
Arg

Lys G, u

& s

Leu
Leu
Met

Asp
Asn

Rha
Thr

Cys
2

Arg

Val
Asp

Ser
65

Arg
Glu

Pro

Asp

cys
ser

Arg

Gu Phe Lys Pro Leu val @ lJ,OG u Pro 37037538'50 G n Asn Leu Ile Lys
Cys Qu Leu Phe Au Gn Leu Ay du 385390395400 Tyr Lys Phe G n
ASHpheU Ak AL S TH (B 11y 314 %heVala BiR 149540436 G n Val Ser Thr
Leu val2o@ u Val Ser Arg2fssn Leu Gy Lys 3820425430 val Ay Ser Lys
Lys Hs Pro u Ala Lys Arg met Pro Cys 435440445 Ala G u Asp Tyr

() U, I OﬂaS G u Lys Thr Pro
%gslpgg?gph\%a#"éﬁ?p %g Yzaﬁs %ie (vﬂd%h 5}? VﬁS 0%?@480 Leu Val Asn
Pro Cys Phe Ser AI a Leu A u Val Asp GI u Thr 485490495 Tyr Val Pro

Phe Thr Ph p, 500505510 Il e Cys Thr
05 T v Gl APecTy Sely éﬁ #F GREAI90225 Lew VAl G
Lys H's Lys Pro Lys Ala Thr Lys u Gn Leu 530535540 Lys Al a Val

Asp Phe Ala Ala Phe Val du Lys s S 545550555560
LeupH1s Thr Leu Phe Gly Asp Lys Leu Cys Cy'? ALI% Thr L

70 75 80

Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
85 90 95

Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Ash Pro Asn Leu
100 105 110

Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
150 155 160

Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro

210 215 220

Lys

val

Arg

Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
230 235 240

His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270
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Ala AS Asp Lys Au Thr Cys Phe Ala Au Gu Ay Lys Lys Leu Val 565570575
Ala Ala Ser Gn Ala Ala Leu dy Leu 580585 <210> 51 <211> 585 <212> PRT
<213> Artificial sequence <220> <223> TA2: HA with DI1C <400> 51 01 SQ
listing ST25 11-FEB-2010 Cys Ala His Lys ser u Val Ala Hs Arg Phe Lys
Asp Leu Ay du 151015 4 1A§@1E§§ a@ngl #184_Yqlo Leu Ile Ala Phe Ala G n
Tyr Ll G Le®aA530c1E@ ayyys i@ WeSpedHicSu Uaks $arsuliieu Val Asn du val
Thr A u 35402% Phe Ala Lys T3#0 Cys Val Ala A2B53 u Ser Ala A u Asn Cys Asp
Lys 505560 Ser Leu H's Thr Leu Phe Ay Asp Lys Leu Cys Thr Val Ala Thr Leu
657078801 A A1 8 uTWHT &Y AGhYasH E1Vkkt A3 AP ASY S etYBrdsarlys G n Qu Pro
859095 @90 Arg Asn G u Cp95Phe Leu G n Hi30dys Asp Asp Asn Pro Asn Leu
100105110 Pro Arg Leu Val Arg Pro Qu val Asp Val Met Cys Thr Ala Phe His

1151 2 u P Y, Qu lle Ala Arg
1301%%4%‘%8 ﬁl% ‘ﬁeo}’%?%h@ee%gfs AFE %ocgzy{eﬁnﬂ éh@ Phe Ala Lys Arg
145150155160 Tyr Lys Ala Ala Phe Thr Au Cys Cys A n Ala Ala Asp Lys Ala
Ala 165170175 S u.leu Prao Lys u Asp._d Gu dy Lys Ala
Ser TOOTALTGE: &5 VTPt del Qvakee BB (i Skt 858 G LY Phe Gy
G u 195200205 Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu ser A n Arg Phe

Pro .
Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
350

340 345

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu Gln Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 ' 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr pPhe His Ala Asp
500 505 510

ITe Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540
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210215220 Lys Ala Qu Phe Ala Qu val ser Lys Leu Val Thr Asp Leu Thr Lys
225230235240 Val H's Thr Qu Cys Cs Hs Ay Asp Leu Leu Gu Cys Ala Asp AS
245250255 Arg Ala Asp Leu Ala Lys Tyr Ile Cys Qu Asn G n Asp Ser Ile Ser
260265270 01 SQ listing ST25 11-FEB-2010 Ser Lys Leu Lys Au Cys Cys Gu
Lys Pro Leu Leu G u Lys S%r1 %51551%?%51%&3'}%&0” a Gu vVal Qu Asn Asp
G u N§E ProvAl aefSisplih Bhe S8 A 83300c e Uy N sAtys £59 Phe Val G u Ser
Lys A3 Val Cys Lys ASs0 Tyr Al a 305310335320 G u Al a Ly80Asp Val Phe Leu
Gy nmet Phe Leu Tyr Gu Tyr Ala Arg 325330335 Arg His Pro Asp Tyr Ser va
Val r oL STl 4 I Thr Leu G u Lys
cys Ic-;A?/Lél ﬁAA‘F;Lyil %gﬁig‘” élryg d’l—rﬁésmé]gggghggm 6gyggs%§r{; XIQL Lys Val Phe Asp
G u Phe Lys Pro Leu Val Gu GQu Pro 370375380 G n Asn Leu Ile Lys @ n Asn
Cys u u_Phe.du G eu y. J u 385390395400 Tyr Lys Phe G n Asn Al a
Leu (Lale]ﬁ bgﬂ >R %ggyéﬁ%ﬁ?a lLLfg ﬁyslg%l Pro 405410415 G n Val Ser Thr Pro Thr
Leu Val GQu Val Ser Arg Asn Leu Gy Lys 420425430 Val dy Ser Lys Cys Cys
Lys Hs Pro. Qu Ala Lys Arg Met Pro Cys 435440445 Ala G u Asp Tyr Leu Ser
Val v#i%te@Zdsn Gn Leu Oys val Leu H's 450455460 Gu Lys Thr Pro val Ser
Asp Ad2Yalprihr Lys Cys Cys Thr G u Ser 465470475480 Leu val Asn Arg Arg
Pro 2a3Pharsefichhh sequerdeu Val Asp G u Thr 485490495

<220>
<223> TA3: HA with C75S

<400> 52

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu GIn
20 25 30

Gln Cys Pro Phe Glu Asp His VS1 Lys Leu val Asn g}u val Thr Glu
35 4

Phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asn Cys Asp Lys
50 55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Ser Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190
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Tyr val Pro Lys GQu Phe Asn Ala Gu Thr Phe Thr Phe H's Ala Asp 500505510
Ile Cys Thr Leu Ser Qu Lys Qu Arg Gn Ile Lys Lys G n Thr Al a 515520525
Leu val GQu Leu val Lys His Lys Pro Lys Ala Thr Lys Gu G n Leu 530535540
01 SQ listing 5T25 11-FEB-2010 Lys Ala Val Met Asp Asp Phe Ala Al a Phe Val
G u Lys Cys Cys Lys 54555Qﬁ5§%qqs€4n@ 4515 APy Sofd U Thr cys Phe Ala Gu
GQu Ay Lys Lys Leu val 565570575 Al'a Ala Ser G n Ala Ala Leu Ay Leu
580585 <210> 52 <211> 585 <212> PRT <213> ﬁrtifi i al ., sequence <220> <223>
TA3: A ﬁﬁé@?@@ LADHSY 875 A4 Al SR -9y § "Sé%?@(i\f ¢ SAfa His Arg Phe Lys
Asp Leu Ay u 151015 G u Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gn
Tyr Leu G n 202530 G n Cys Pro Phe Qu Asp H's Val Lys Leu Val Asn 3 u Val
Thr @n9 ®he \pseAld Arp gﬂﬁeﬂ e Apg| Ly ge{fﬁnc&r@ PEPa G u Asn Cys Asp
Lys 5055 Ser Leu His THr 'Leu Phe Ay As ys Leu ser Thr val Ala Thr Leu
65707580 Arg Gu Thr Tyr Ay Qu Met Ala Asp Cys Cys Ala Lys Gn Gu Pro
859095/sGhla Aly PhenAtl Gl OMalPher Ligs LeUnva Sht ywspAsy A8 A¥A Pro Asn Leu
100104910 Pro Arg Leu?¥8l Arg Pro Gu 43 Asp val Met &€ Thr Ala Phe His
115120125 Asp Asn GQu Qu Thr Phe Leu Lys Lys Tyr Leu Tyr Au lle Ala Arg
13013&N487 Armgr Hilsi g?cwn—ﬁ@hmﬂysp ‘5"5*8- RruocGi utylseuaL%g Rsp Phe Ala Lys Arg

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 . 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430 '

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn Gln Leu Cys Val Leu His
450 455 460
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145150155160 Tyr Lys Ala Ala Phe Thr GQu Cys Cys A n Ala Ala Asp Lys Al a
165170175 Cys Leu Leu Pro Lys Leu Asp Gu Leu Arg Asp Qu Ay Lys Ala
180185190 Page 59 01 SQ listing ST25 11-FEB-2010 Ser Ala Lys Gn Arg

Al a
ser
Leu
Trp Al
Au
Cys
Al a
du
Val
Phe e
Asp
Asp
Thr
Lys
Ile
Phe
Ser

Lys
Val

%&s

Val
Tyr
Lewr
Val
Lys
Gle
Thr

Leu

Ala

cys Ala ser Leu Gn Lys Phe Ay G u 195200205 Arg Ala Phe Lys Al a
a val Ala Arg Leu S sPh9_rEk0 20 Lys Ala Ju Phe Al a
Ser Lys Leu Val Tﬁil %mﬁ‘f Tﬁﬁ Ly sz ?10%335240 Val H's Thr Qu
Hs Ay Asp Leu Leu Qu cys Al a 245250255 Arg Ala Asp Leu
WThTé""ey‘éa]GGﬁ'" ASR ”ngvﬁgﬂhSélysl fys Séf' T?GO@BS%%Q Ser Lys Leu Lys
Cys G u Lys Pro Leu Leu Gu Lys Ser Hi s 275280 Cys Ile Ala Qu
Asn Asp Qu Met Pro Ala Asp Leu Pro Ser 290295300 Leu Ala Al a Asp
GbAs@rArlgysrgAgpo 28 WSSQWNMUT?TU Xph msg%%ozmsszo Au Ala Lys
Phe Leu d¥Met Phe Leu Ty u Tyr Ala Arg*325330335 Arg His Pro
Ser Val val Leu Leu Leu Arg Leu Ala Lys Thr 340345350 Tyr du Thr
G U PLy 9. yEyG1uCPBe Asa MlaaG ahAsthePTior IHhe HAsSUABGB360365 Cys Tyr Al a
Phe AspO u Phe Lys Pro’®®u Val G u du Pfo 370375380 A n Asn Leu
Gn Asn Cys Qu Leu Phe Gu A n Leu Ay du 385390395400 Tyr Lys
A5 TAF a eueserl_glu Vak @Yuwgady ic1ihrelygs Lys dMal THr a1405410415 d n val
Pro5Thr Leu Val G u %8 ser Arg Asn 13éb Ay Lys

val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys LysS
550 555 560

Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala ser Gln Ala Ala Leu Gly Leu
585

<210> 53

<211> 585

<212> PRT

<213> Artificial sequence

<220>

<223> TA4: HA with T79C

<400> 53

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu

Gln

Phe

Ser

65

Arg

Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu Gln
20 25 30 '

Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Ala Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp LysS
50 55 60

Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Cys Leu
70 75 80

Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro
85 90 95
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420425430 Val Gy Ser Lys Cys Cys Lys Hs Pro Qu Ala Lys Arg Met Pro Cys
435440445 Ala Qu Asp Tyr Leu Ser val val Leu Asn G n Leu Cys Val Leu H's
450455460 Page 60 01 SQ Ilisting ST25 11-FEB-2010 A u Lys Thr Pro val ser
Asp Arg val Thr Lys Cys cys Thr A u Ser 465470475480 Leu Val Asn Arg Arg
Pro Cys Phe Ser Ala Leu Ggy g{glﬁé&p,gq,ﬂsﬂﬂ_%y&%% Tyr Val Pro Lys Gu
Phe Asin At@A&h 1lhcysPhRe Tl dmentd syA RpAssp A0 TFH5Ash Leke Cys Thr Leu Ser
Qu Lys Qu Ard0G n Ile Lys Lysl@n Thr Al a 515520525 Leu Val Qu Leu va
Lys His Lys Pro Lys Ala Thr Lys u G n Leu 530535540 Lys Ala Val Met Asp
ASp Rhe Abq L8l arafherg/ako @il VaISagy vaPhetliss TABSIASAREAIs Al a Asp Asp Lys
G u Thr Cys1Phe Ala Au Gu Aoy Lys Lys Leu Yab 565570575 Ala Ala Ser G n
Ala Ala Leu Ay Leu 580585 <210> 53 <211> 585 <212> PRT <213> Artifici al
sequence 2 4: i 499,? p is Lys Ser du val
Al a I-‘ilpsi) ﬁﬁé%gﬁeéﬁyﬁ%éﬁé ﬁéWyt% H?gfélﬁd}(;igﬁ ;I\D ea[&;s Ala Leu val Leu
Ile Ala Phe Ala A n Tyr Leu G n 202530 G n Cys Pro Phe Qu Asp H s Val Lys

Leu val n_du Val, Thr u 354045 Phe Al a L Thr s, Val Ala Asp A u Ser
i &3 %isn Pg?vﬁsa%hmg SR o FR 4 ke W S, Ach Lye Leu oye
r va a Cys Leu

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GlIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 ' 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 . 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365
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65707580 Arg Gu Thr Tyr Ay Qu Met Ala Asp Cys Cys Ala Lys Gn Gu Pro
859095 01 SQ listing ST25 11-FEB-2010 Qu Arg Asn Qu Cys Phe Leu G n Hi's
Lys Asp Asp Asn Pro Asn Leu 100105110 Pro Arg Leu Val Arg Pro du val Asp
val nmet Cys Thr Ala Phe His 115120125 Asp Asn Qu G u Thr Phe Leu Lys Lys
Tyr Leu Tyr Qu Ile Ala Agg d3933e0sAsg1tsEsPs@ro’yr Phe Tyr Ala Pro Qu
Leu Leig Rhe aAPhayhl vallyhe Asg dASERO 155100 Tau vay 614l @lvAlPao Phe Thr 3 u Cys
Cys Gn N& Ala Asp Lys A7a Ala 1651701753&ys Leu Leu Pro Lys Leu Asp Qu
Leu Arg Asp Qu Ay Lys Ala Ser 180185190 ser Ala Lys Gn Arg Leu Lys cys
Al a S A&t L6 kYsyPRen Wsh GsUcliP2200H5cH g1/ @uPér kyg Ala Trp Ala val
Ala A8§ Leu Ser G n ABg0Phe Pro 21021530 Lys Ala Qu PRhe Ala Qu val ser
Lys Leu val Thr Asp Leu Thr Lys 225230235240 Val His Thr Qu Cys Cys Hi s
Gy Al p 5 r Leu Ala Lys Tyr
Ile é?g %Pkg;\mg %&Ea égra I%%evégﬁi %6@%%&95@% ﬁ\ﬂ Lys Gu Cys Cys
GQu Lys Pro Leu Leu Qu Lys Ser H's 275280285 Cys Ile Ala Qu Val G u Asn

sor 1y YD sCh s, AR A P o el s s e A S acp val phe

Leu Ay nmet Phe Leu Tyr Gu Tyr Ala Arg 325330335 Arg H's Pro Asp Tyr ser

Val Val u Leu Leu Arg Leu Al a L(Ys Thr, 340345350
val Gly Ser Lys Cys C¥s Lys His Pro Glu Ala Lys Arg Met Pro Cys

435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 - 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys LysS
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 o 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu
580 585

<210> 54

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TAS5: HA with E82C

<400> 54

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15
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Tyr

Gu Thr Thr Leu Au Lys Cys Cys Ala Ala Ala AS Pro H's G u 355360365

01 SQ listing ST25 11-FEB-2010 Cys Tyr Ala Lys Val Phe Asp A u Phe Lys Pro

Leu
du
Tyr
ser

Al a Lys

Gn

Lys Cys

Al a
Thr
Gn
Lys
Phe
Al a
Leu

Val Gu @u Pro 370375380 G n Asn Leu Ile Lys G n Asn cys GQu Leu Phe
Gn Leu Ay du 385390395400 Tyr Lys Phe G n Asn Ala Leu Leu val Arg
Thr Lys Lys Val Pro 4@34dD419:iHgnsal 188EsT10Pr0 Thr Leu val G u Val
Arg Asn Leu Ay Lys 420425430 Val Ay Ser Lys Cys Cys Lys H's Pro Qu
Cé Arg Met Pra s 435440445 AIa du B yr Leu ser val val Leu Asn
1Y W‘SPU%IILYEeﬂ %“4’33)45'5‘42%* g 'lhf?s 1’Pr13'%"\}aqu §e? Asp Arg val Thr
Cys Thr GI u Ser 465470475480 Leu Val Asn Arg Arg Pro Cys Phe Ser
Leu Gu Val Asp G u Thr 485490495 Tyr val _Pro_Lys G u Phe Asn Ala Gu
RHe O PEhé’hPii Gluapsp N§p VRI0E05520 ValeAty §lahal 'Br S G u Lys Qu Arg
Ile Lys3tys G n Thr Ala ®15520525 Leu Vaf>Gu Leu val Lys H s Lys Pro
Ala Thr Lys Gu G n Leu 530535540 Lys Ala Val Met Asp Asp Phe Ala Al a
Wwhle dauLyy ShEycysCyal IA 8 Ap56B058650@ Al At LyAspspLygs A u Thr cys Phe
Gu ®u dy Lys Lys Peu val 5655705755%Ia Ala Ser G n Ala Ala Leu Ay
580585 <210> 54 <211> 585 <212> PRT <213> Artificial sequence <220>

ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Cys Thr Tyr g;y Glu Met Ala Asp Cys Cys Ala Lys Gln g}u Pro
90

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp AsSp Asn Pro Asn Leu
100 105 : 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285
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<223> TA5: HA with E82C

Phe
Asn
Pro
Thr
Leu

Lys
Phe
Phe
Cys
Phe

Ay Gu

Phe
Pro
Phe
Tyr
Phe
Lys
Arg
Al a
Al a

Au
Leu

A

Leu
L@
Trp
Au

Tyr
Cys
GIn
385
Tyr
GlIn
val
Ala
Glu
465
Leu
TYyr

Ile

Leu

Asp Leu
Lys Al a
G u Asp
Al a
Ay Asp

Met
o8 H

Val

va

Al a_As

Alp Sluyal
Asp val
Lys Lys Tyr
P%Aa}wsneth
G u Cys Cys

Ay
Leu
H s
Asp
Lys

du
Val
val
Au
Leu
p Zéi”
met
Leu Tyr

g e

<400> 54 Asp Ala His Lys Ser Qu Val Ala Hs Arg
151015 Page 63 01 SQ listing ST25 11-FEB-2010 Qu

Leu
Lys

Sh

cys
cy

5

Ile Ala Phe Ala A n Tyr Leu G n 202530 A n Cys
Leu Val Asn GQu Val Thr du 354045 Phe Ala Lys

5}1ﬁ1*hg 5%§ aR2d1ps 505560 Ser Leu His Thr
r val a T Leu 65707580 Arg Cys Thr Tyr

s Ala anG Pro 859095 A u Arg Asn Qu Cys

NG é“e‘)é\s"rWF%fg P68 1811 PO Arg Leu val Arg
Thr Ala Phe H's 115120125 Asp Asn Gu G u Thr
GQu lle Ala Arg 130135140 Arg Hi's Pro Tyr Phe
$HfeLy§ Asp 1A€!g5 1:&5?50155’1%9 Tyr Lys Ala Al a
Ala Asp L SAla Ala 165170 Q/s Leu Leu Pro

Asp Gu Leu Arg Asp u dy Lys Ala Ser 180185190 Ser Ala Lys G n
Al Lyy Aspl walSehe LLeu GJyth1§/§hé’HeEUGr)yr Glu V9520208 Arg Al a Phe Lys
Al a Val Al #%rg Leu
Lys Leu val
Au Aty Bys P%S;igl ywrAspr had

val

Glu

Tyr

370

Asn

Lys

val

Gly

Glu

450

Lys

val

val

Cys

val

530

Ala

Ser

Thr

355

Ala

Leu

Phe

Ser

Ser

435

Asp

Thr

Asn

Pro

Thr

515

Glu

val

Thr Leu Glu

Lys

Ile

Gln

Thr

420

Lys

Tyr

Pro

Arg

Leu

Met

val

Lys

Asn

405

Pro

Cys

Leu

val

sSer

val

Asp

Phe

Gln

390

Ala

Thr

Cys

ser

ser

470

Pro

Phe

Glu

Lys

550

Lys

Asp

375

Asn

Leu

Leu

Lys

val

455

Asp

Cys

Asn

Lys

His

535

Phe

Ser G /#3%rg Phe Pro 21033%220 Lys Ala G u Phe
Thr Asp Leu Thr Lys 225230235240 Val Hi s Thr

\Au 5% welyiseuAheg Agp AA&pL)MErBBOZSS

Cys Cys Ala Ala Ala Asp Pro His Glu
360 365

Glu Phe Lys Pro 553 val Glu Glu Pro

Cys Glu Leu Phe Glu GIn Leu Gly Glu
395 400

Leu val Arg Tyr Thr Lys Lys val Pro
410 415

val Glu val Ser Arg Asn Leu Gly Lys
425 430

His Pro Glu Ala Lys Arg Met Pro Cys
440 445

val Leu Asn GIn Leu Cys val Leu His
460

Arg val Thr Lys Cys Cys Thr Glu Ser
475 480

Phe ser Ala Leu Glu val Asp Glu Thr
490 495

Ala Glu Thr phe Thr Phe His Ala Asp
505 - 510

Glu Arg GIn Ile Lys Lys Gln Thr Ala
520 525

Lys Pro Lys Ala Thr. Lys Glu GIn Leu
540

Ala Ala phe val Glu Lys Cys Cys Lys
555 560
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Arg Ala Asp Leu Ala Lys Tyr Ile cys Qu Asn Gn AS Ser Ile Ser 260265270
Ser Lys Leu Lys Qu Cys Cs Qu Lys Pro Leu Leu Qu Lys Ser H s 275280285
Page 64 01 SQIlisting ST25 11-FEB-2010 cys Ile Ala Gu Val dQu Asn Asp Gu
met Pro Ala Asp Leu Pro Ser 290295300 Leu Ala Ala Asp Phe Val du Ser Lys

Asp Val Cys Lys Asn Tyr A@ 5@53; 5378 ¢ kel poloys Asp val Phe Leu Gy
nmet Phe Leu Tyr GI u Tyr Ala Arg 325330335 Arg His Pro Asp Tyr 'ser Val val

Leu Le| Le g 8 |%\§ Thr 40 45350 Jyr G u Thr Thr Leu A u Lys Cys
Oys AlS KA Yﬂs? s A ao%@sGbﬁywysAg% YL Val Phe Asp Qu
Phe Lys Pro Leu Val 'Gu GQu Pro 37 5380 G n Asn Leu Ile Lys G n Asn cys
GQu Leu Phe u Gn Leu Ay GI u 385390395400 Tyr Lys Phe G n Asn Ala Leu
Leu vAl2 Al S‘Fyrmﬁhﬂlﬁla‘ LY @ g 405410415 G n Val Ser Thr Pro Thr Leu
val Gu val Ser’ rg Asn Leu Gy 420425430 Val @y ser Lys Cys Cys Lys
Hs Pro Qu Ala Lys Arg net Pro Cys 435440445 Ala GQu Asp Tyr Leu Ser Val
Val LellOAerSGl n Leu Cys Val Leu His 450455460 d u Lys Thr Pro val Ser Asp
Arg v%@l ThrpR ys Cys Cys Thr G u Ser 465470475480 Leu Val Asn Arg Arg Pro
Cys P, rAr £ digy ddgend@l Asp G u Thr 485490495 Tyr Val Pro Lys du Phe
Asn Al aOGI u Thr Phe Thr Phe His Ala Asp 500505510 Ile cys Thr Leu ser GQu
Lys G<(2 3?>er grA%a HAI !methl‘ﬁs Lys A n Thr Ala 515520525

<400> 55

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu Gln
20 25 30

Gln Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Aga Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asn Cys Asp Lys
5 55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr §1y Cys Met Ala Asp g%s Cys Ala Lys GIn g}u Pro
5

Glu Arg Asn Glu CyS Phe Leu Gln His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr pPhe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190
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Leu Val GQu Leu Val Lys His Lys Pro Lys Ala Thr. Lys Qu G n Leu 530535540
Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val GQu Lys Cys Cys Lys
545550555560 Page 65 01 SQ listing ST25 11-FEB-2010 Ala Asp Asp Lys Qu
Thr Cys Phe Ala Qu GQu Ay Lys Lys Leu Val 565570575 Ala Ala ser A n Ala
Ala Leu Gy Leu 580585 <211>585is2ihk>sPBb 1524822049 <213> Artifici al
sequesureat® 205 3a28eg T[40 LyslAcys hha B86 G etd@0P LSS pepcW &1l s Lys Ser d u val
Ala His ArglPhe Lys Asp Leu Q0% G u 151015 G20Q5Asn Phe Lys Ala Leu Val Leu
Ile Ala Phe Ala G n Tyr Leu G n 202530 A n Cys Pro Phe A u Asp His Val Lys
Leu valg AR pik Uyéahialfip A1d BI4A%D APGeLedl 8ed-Ys3n TAHg Rl PYal Ala Asp G u Ser
Ala Gu Ath Cys Asp Lys 25560 Ser Leu Hi 820rhr Leu Phe Ay Asp Lys Leu Cys
Thr Val Ala Thr Leu 65707580 Arg A u Thr Tyr Gy cys nmet Ala Asp Cys Cys
Al a Ly, r R n Hs Lys Asp Asp
Asn IEPIZ% %s:pn Gﬁéu%h?o%lag%gggé%%&A%gtégrgg #IFA%§ rdc}e%G*:lﬁru\zF% Asp val net Cys
Thr Ala -Phe H's 115120125 Asp Asn GQu Qu Thr Phe Leu Lys Lys Tyr Leu Tyr

Qu I 3 4Q,.Al IS, Pro T Ala P Qu L L Ph
Phg A}{aﬁ ﬁ‘i{%fﬁ?é@% ggf’%}s Qicr G1yHasp 5%% Jr eTheyIVia é?g Rsp Gu Leu Leu Phe

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 ' 395 ' 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460
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145150155160 Tyr Lys Ala Ala Phe Thr GQu cys cys A n Ala Ala Asp Lys Al a
165170175 cys Leu Leu Pro Lys Leu Asp Gu Leu Arg Asp Qu Ay Lys Ala
180185190 01 SQ Ilisting ST25 11-FEB-2010 Ser Ala Lys G n Arg Leu Lys

Al a
ser
Cys
Val
ser
H s
Tyr
Cys
Asn
du
Phe
Ser
Au
Phe
Adn
Asn
Pro

Al a
Al a

glsu
bp
Ile
Gl ey
Asp
Ser
L-
val
Lys

D
i
Al a

Tl_heru

Ser Leu A n Lys Phe Ay G u 195200205 Arg Ala Phe Lys Ala Trp Ala
Arg Leu Ser A n Apg &h9iBPrng2d519234eLys10Al @ G u Phe Ala G u Val
LﬁJTha|Pr"5hVa'|ASg(r)‘ laap Aryr valy ShR 2523023684 0rhwaGTuHisesr Thr G u Cys cys
Asp Leu Leu GROCys Al a Asp AsY 3245250255 Arg APS Asp Leu Ala Lys
Cys Gu Asn Gn Asp Ser Ile Ser 260265270 ser Lys Leu Lys G u cys
LS ABR Qurlgeaird-eHo @y AHeS see AT kil 1seu2¢ hP §A286pQytu Ithe Ala Gu val Gu
A u net Pr#85Ala AS Leu Pro486r 290295300 Lef#9Al a Al a Asp Phe Val
Lys Asp Val cys Lys Asn Tyr Al a 305310315320 G u Ala Lys Asp Val

B+ GV ppBLLyRNEIUL-BHe Th HUcTY FrhA mhefirgr PREIAQ3ZM Asg Hi s Pro Asp Tyr

Val LewObeu Leu Arg Leus@ a Lys Thr 34038350 Tyr @ u Thr Thr Leu
cys cys Ala Ala Ala AS Pro H's G u 355360365 Cys Tyr Ala Lys Val

L TR eptEerchle o SRR e d O SR Ly e

Leu Leu val Arg Tyr Thr Lys Lys Val Pro 405410415 G n Val Ser Thr

UEH oYR! LeF Va1@ls TRE AYIprSTy5eh) aggﬂ(g W8 hldnr il

530 535

Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
550 555 560

Asp Asp Lys Glu Thr Cys pPhe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu
585
<210> 56
<211> 585
<212> PRT
<213> Artificial sequence
<220>
<223> TA7: HA with C124s
<400> 56
Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu

Gln

Phe

ser

65

Arg

Glu

Asn Phe Lys Ala Leu val Leu ITe Ala Phe Ala GIn Tyr Leu GIn
20 25 30

Cys Pro Phe Glu Asp His val Lys teu val Asn Glu val Thr Glu
35 40 45

Ala Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
50 55 60

Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
70 75 80

Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
85 90 95

Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Asn Leu
100 105 110
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val Ay Ser Lys Cys Cys Lys Hs Pro Gu Ala Lys Arg Met Pro Cys 435440445
Ala Qu Asp Tyr Leu Ser val val Leu Asn G n Leu Cys val Leu H's 450455460
01 SQ listing ST25 11-FEB-2010 Gu Lys Thr Pro val Ser Asp Arg val Thr Lys
Cys Cys Thr A u Ser 465470475480 Leu Val Asn Arg Arg Pro Cys Phe Ser Al a

Leu Au Val Asp du Thr 4%54%49'531:{%%%@ 1Preeslysod u Phe Asn Ala G u Thr
Phe Thr Phe His Ala Asp 500505510 Il'e Cys Thr Leu Ser Qu Lys Gu Arg A n-

Ile _If%s Lys G n Thr Ala 515520525 Leu Val du Lel.1 Val Lys His Lys Pro Lys
Al a THP Ry Ley YaG HaLBlP Bﬁ%ﬁ’ V9S MRtaSfalh ket aA@'BE D Phe Ala Al a Phe
val G u Lys s Cys Lys 545 555560 Ala Asp Asp Lys Qu Thr Cys Phe Al a
GQu Au Ay Lys Lys Leu Val 565570575 Ala Ala_Ser An Ala Ala Leu Gy Leu
580585 P< r0§1'5@1E2TL*1">PB%§[§&2LJ>?>LWYEZPS>T@ Gy idratlasBF9ence <220> <223>
TA7: HA h C124S <400> é Asp Ala Hi s L§7 Ser Qu val Ala H's Arg Phe Lys
Asp Leu Ay Gu 151015 Gu Asn Phe Lys Ala Leu Val Leu Ile Ala Phe Ala Gn
Tyr LAeg &N PROIYBOPHE MiyiCydaFne Phe Lel U-edspheHiPhe \Adia L)ySsAggu val Asn G u Val
Thr G% 354045 Phe Al &Sq_ys Thr Cys val 13 a Asp G u Ser1®8a @ u Asn Cys Asp
Lys 505560

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
170 175

Cys Leu Leu Pro Lys'Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380
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Ser
Arg
Arg
68

met
Leu
Leu
Gn
Arg
Ser
Arg
Leu
Asp
Cys
Lys
Gu
Lys

Leu His Thr Leu Phe Gy Asp Lys Leu Cys Thr Val Ala Thr Leu 65707580
GQu Thr Tyr Ay Qu net Ala Asp Cys Cys Ala Lys G n Qu Pro 859095 Qu
Asn Qu Cys Phe Leu A n H's Lys Asp Asp Asn Pro Asn Leu 100105110 Page

01 SQ listing ST25 11-FEB-2010 Pro Arg Leu val Arg Pro Qu val Asp Val

ser Thr Ala Phe H's lje'ilg@]‘g;ﬁ%psﬁ%nlg#BqMoThr Phe Leu Lys Lys Tyr
Tyr u lle Ala Arg 130135140 Arg H's Pro Tyr Phe Tyr Ala Pro Qu Leu

Phe Phe Ala _Lys Arg 145150155160 Tyr L{ Ia AI a.B(Ph;? Thr A u Cys Cys
@ﬁ N’h'—ﬂ%pﬂﬁy'sysﬁggg,&isﬁ 555119y %? L&'t Leu Asp G u Leu
Asp Au Ay Lys a Ser 180185190 Al a Lys G@n Arg Leu Lys Cys Al a
Leu G n Lys Phe d 195200205 Arg Al a Phe Lys Ala Trp Ala Val Al a
Lt e P 1A A5TPA Fb-IeB '2910215%3 TWST'N &ysilysPl Rra du val Ser Lys
val Thr Asp Le Thr Lys 225230 240 Val His Th u Cs Cys Hs Ay
Leu Leu Gu Cys Ala Asp Asp 245250255 Arg Ala Asp Leu Ala Lys Tyr lle
Gln Y&h ser ﬁThASD"CEEhI" Iueg \&Er GBB@%S%TOASBV\SII_MUL@U Lys Au Cys Cys Qu
Pro Leu Le?8 u Lys Ser His42%5280285 cys I1¥0Ala G u val du Asn Asp
met Pro Ala Asp Leu Pro Ser 290295300 Leu Ala Ala Asp Phe Val du Ser
As{1 @bt sy LylsysysAens Tys WisarddB3d03h5820 Ach wedl ard_ ygs Asp Val Phe Leu
Met Phe4Beu Tyr du Tyr #0a Arg 32533033%45

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala ser Gln Ala Ala Leu Gly Leu
580 585

<210> 57

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA8: HA with C168S

<400> 57

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15
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Arg H's Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr 340345350
Tyr Qu Thr Thr Leu Qu Lys Cys Cys Ala Ala Ala Asp Pro Hs du 355360365
Cys Tyr Ala Lys val Phe Asp Qu Phe Lys Pro Leu val Qu du Pro 370375380
Page 69 01 sQIlisting ST25 11-FEB-2010 G n Asn Leu Ile Lys Gn Asn Cys Gu
Leu Phe Qu Gn Leu Ay Qg4 38939030 4P5 1yLresysofhe G n Asn Ala Leu Leu
Vai Asly Ay phbrLylsysld yeu Vall Ruw 110343 00he5ATE G1VatyrSe¢u Gin Pro Thr Leu Val
Gu val Ser Ar2OAsn Leu Ay Lys2420425430 val d3P ser Lys cys cys Lys His
Pro Gu Ala Lys Arg net Pro Cys 435440445 Ala GQu Asp Tyr Leu Ser val val
Leu Asim G4 PlFsLbh@’@'luVﬁlsp hﬁu V1S L9 04a5AH0a6R W1k T Bne val Ser Asp Arg
Val Thr Lys3G@ys Cys T u 8er 4654704754804keu Val Asn Arg Arg Pro Cys
Phe Ser Ala Leu Qu VaI Asp G u Thr 485490495 Tyr Val Pro Lys G u Phe Asn
Al a h 006570 I Leu Ser Qu Lys
Gu %Hgé g%\ L?Perh-l:ygy?)k/}? I_Ahs% %@Gﬁgegfg@zg@%gﬂeﬁs\%% -éDlEJ Leu val Lys His
Lys Pro Lys Ala Thr Lys Qu G n Leu 530535540 Lys Ala Val Met Asp Asp Phe

Al a I S 4555 0,-Al yAsp Lys G u Thr
Cys %‘% EF‘%H\C;?UT@ Ee"lé%}ﬁse @g AI‘_%/S L%%j‘e\gla';?Sgg'g%gﬁa % Aba Ser Gn Ala Ala
Leu Ay Leu 580585 <210> 57 <211> 585

Arg Glu Thr Tyr g1y Glu Met Ala Asp S%s Cys Ala Lys GIn g1u Pro
5 5

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala pPhe Thr Glu Ser Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 ' 220 '

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 - 280 285
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<212> PRT <213> Artificial sequence <220> <223> TA8: HA with Cl168S <400> 57
Asp Ala HS Lys Ser Qu Val Ala HS Arg Phe Lys Asp Leu Ay du 151015 01
SQ listing 5T25 11-FEB-2010 G u Asn Phe Lys Ala Leu Val Leu Ile Ala Phe Al a
Gn Tyr Leu Gn 202530 Gn Cys Pro Phe Qu Asp H's val Lys Leu Val Asn Qu
val Thr G u 354045 Phe Al @;Ly$ 175¢ingysTah1Aea-fow G u Ser Ala A u Asn Cys
Asp Loy DDH268 cJarvdlealdriiasnTAwp Ghw Meberral y1aA3pp Les b s€ys Thr val Ala Thr
Leu 65707980 Arg Gu Thr 289r Gy Gu Met A& Asp Cys Cys Ala Lys Gn GQu
Pro 859095 A u Arg Asn Qu cys Phe Leu Gn H s Lys Asp Asp Asn Pro Asn Leu
10010%L1M Proa Asg preuvYRIGIA rPLes @Gsp WAl cAsspyyalsnmeyr @38 Thr Ala Phe H's
1151230625 Asp Asn G u3®u Thr Phe Leu ils Lys Tyr Leu B¢ Qu lle Ala Arg
130135140 Arg His Pro Tyr Phe Tyr Ala Pro Qu Leu Leu Phe Phe Ala Lys Arg
145154 STA60 TWioplym #h@ 1ol asRNGe T bhe Gt B Ay MfhigAl @ Asp Lys Ala
Ala 165170175 Cy Leu Pro Lys 1380 Asp G U Leud AB3p Asp Gu Ay Lys Ala
Ser 180185190 Ser Ala Lys A n Arg Leu Lys Cys Ala Ser Leu G n Lys Phe Ay

Eryg ﬁgigg%gzi% R Fane ik Sl G hef At VR T hsp Lol e

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIln val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys Vval Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 ' 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GlIn Leu
530 535 540

Lys Ala val Met Asb Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560
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val
Arg
Ser

Hs Thr Qu Cys Cys Hs Ay Asp Leu Leu Gu Cys Ala Asp Asp 245250255
Ala Asp Leu Ala Lys Tyr Ile Cys Qu Asn G n Asp Ser Ile Ser 260265270
Lys Leu Lys Qu cys Cys Qu Lys Pro Leu Leu Qu Lys Ser His 275280285

01 SQ listing ST25 11-FEB-2010 Cys Ile Ala Qu Val Qu Asn Asp Gu Met Pro

Al a
Cys
Leu
Leu
Al a
Pro
Phe
Arg
val
Au
Asn
Thr
Ser
Au

Arg &

Asp Leu Pro Ser 29029%308q eyt Mg@sPta 1fsdesPhgioval G u ser Lys Asp Val
LAl Asp ASprLyAl clu30b3 Y3182 A1 LGluAila Gixs LspysalelPivallLeu Ay net Phe

Tyr Gu Tyr A 35%rg 325330335 A78 Hi s Pro Asp T9f3 Ser val Val Leu Leu
Arg Leu Ala Lys Thr 340345350 Tyr GQu Thr Thr Leu G u Lys Cys Cys Al a
A1 ABD sBF a1l 810a%a 3203613368y Cys Tyr Ala Lys Val Phe Asp G u Phe Lys
Leu Val d w688l u Pro 370375388 G n Asn Leu Ile Lys G n Asn Cys G u Leu
Gu @n Leu Ay du 385390395400 Tyr Lys Phe G n Asn Ala Leu Leu Val

Ty odhrsglys Lys Val Pro 405410415 G n Val Ser Thr Pro Thr Leu Val Gu
ser1Ar gpghsn Leu Gy Lys 420425430 Val Gy Ser Lys Cys Cys Lys H's Pro
A22byPRArg Met Pro Cys 435440445 Ala G u Asp Tyr Leu Ser Val Val Leu
GZrJr3telf""@,yg‘C\7’éi %_eéaefl!ﬁes 450455460 A u Lys Thr Pro Val Ser Asp Arg Val
Ly®olys Cys Thr A u Ser 465470475480 Leu val Asn Arg Arg Pro Cys Phe
AL223berAGt (HAVadl thAsp69d u Thr 485490495 Tyr Val Pro Lys G u Phe Asn Al a
Th{QOPhgsThr Phe His Ala Asp 500505510 Ile Cys Thr Leu Ser Au Lys Qu
Lys Lys Gn Thr Al a

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu GIn
20 25 30

GIn Cys Pro Phe Glu Asp His Vg] Lys Leu val Asn ggu val Thr Glu
35 4

Phe Aga Lys Thr Cys val éga Asp Glu Ser Ala ggu Asn Cys Asp Lys
5

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Ash Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala phe Thr Glu Cys Ser GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205
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515520525 Leu Val Qu Leu Val Lys His Lys Pro Lys Ala Thr Lys Qu G n Leu
530535540 Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Qu Lys Cys Cys Lys
545550555560 01 SQ listing ST25 11-FEB-2010 Ala Asp Asp Lys G u Thr cys
Phe Ala Qu Qu Ay Lys Lys Leu Val 565570575 Ala Ala ser A n Ala Ala Leu

Ay Leu 580585 <210> 58 <3}l 5$§t$,%1gﬂ5PBT realdnoArtificial sequence <220>
<223> TA9 HA vmth C169S <400> 58 ASp Ala His Lys Ser Qu val Ala H's Arg

Phe l(?/ % Gu 15101 u Asn Phe L S Ala Leu Val Leu Ile Al a Phe
Ala &f ﬁ/? Ph%d-yél 120 (558, 847 ABP d-Bh e{p% nAS BSPUA Lys Leu val Asn
G u val r G u 354045 Phe Ala Lys Thr Q/s val Ala Asp Gu ser Ala dJu Asn

Cys Asp Lé; 505560 Ser Leu Hi's Thr Leu Phe Gy Asp Lys Leu Cys Thr val Al a
Thr S5 GYsdhe R S%S;‘SVFFIrSEFyFYGLyu L FMAAPd-eAsH“'Og Cys Ala Lys @ n
Au 859095 GQu Ar n du Cys PheCeu A n H s Lys p Asp Asn Pro Asn
Leu 100105110 Pro Arg Leu Val Arg Pro Qu val Asp Val Met Cys Thr Al a Phe
H s MB18EL26r Ap AsnCB Wid @lyTAsSP Ree UetuGly SysydaT zifp Bep Tyr Qu lle Ala
Arg 130135140 Arg 4% Pro Tyr Phe Py Ala Pro G u L&Y Leu Phe Phe Ala Lys
Arg

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys Gln Ash Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480
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145150155160 Tyr Lys Ala Ala Phe Thr Qu Cys Ser Gn Ala Ala Asp Lys Al a

Al a
Ser
du
Trp
Au
Cys
Al a
du
Val
Phe
Asp
Asp
Thr
Lys
Ile
Phe
Ser

165170175 Cys Leu Leu Pro Lys Leu Asp Gu Leu Arg Asp Qu Ay Lys Ala
180185190 Ser Ala Lys A n Arg Leu Lys cys Ala Ser Leu Gn Lys Phe Ay
195200205 Page 73 01 SQ listing ST25 11-FEB-2010 Arg Ala Phe Lys Al a

Ala val Ala Arg Leu sen & Nid¢thgPee2sPie-rER02d9220 Lys Ala G u Phe Al a
val ser Lys Leu val Thr Asp Leu Thr Lys 225230235240 Val His Thr Qu

Cys Hif Gy Asp Leu Leu gu Q/S1Ala Asg Asi) 245 0%;5 Arg Ala Asp Leu
5 5 Af?érﬁgd’w,@ﬁ R ensﬁs[ﬁgﬁelreulf 1 &8 “f@o% D Ser Lys Leu Lys
Cys cys Qu Lys Pro Leu Leu Qu Lys Ser His 275280285 Cys Ile Ala Gu
G u Asn Asp Gu Met Pro Ala Asp Leu Pro Ser 290295300 Leu Ala Ala Asp
viIr vy P§%r§6’@y§1”A§be wan AlpsGly JhaskherThr Rhe ag%]l"béiBSZO Gu Ala Lys
val Phe Leu y Met Phe Leu Tyr Gu Tyr Ala ‘Arg 325330335 Arg Hi's Pro
Tyr Ser Val val Leu Leu Leu Arg Leu Ala Lys Thr 340345350 Tyr G u Thr
Ldie Y Thyd-egySercpdu Alys @uaArg &1aspHeprys Hys Q@nuTtss55380365 Cys Tyr Al a
Val Phe? p Gu Phe Lys Y% Leu Val Gu @ Pro 370375380 G n Asn Leu
Lys Gn Asn cys Qu Leu Phe Gu @ n Leu Ay du 385390395400 Tyr Lys
Gleu W5h AL d euevalLeys ik WrsgPiyLyFhalalylsr Lys olal GRr ¢ed05410415 d n val
Thr B® Thr Leu val @38 val Ser Arg AP Leu Ay Lys

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser GIn Ala Ala Leu Gly Leu
580 585

<210> 59

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA10: HA with C91s

<400> 59

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu Gln
20 25 30

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45 '

Phe éga Lys Thr Cys val §1a Asp Glu Ser Ala ggu Ash Cys Asp Lys
5

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr g;y Glu Met Ala Asp 555 Ser Ala Lys GIn ggu Pro

Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Asn Leu
100 105 110
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420425430 val Gy ser Lys cys cys Lys Hs Pro Qu Ala Lys Arg met Pro Cys
435440445 Ala Qu Asp Tyr Leu Ser Val Val Leu Asn An Leu Cys Val Leu H's
450455460 A u Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys Thr du ser
465470475480 Page 74 01 SQ listing ST25 11-FEB-2010 Leu Val Asn Arg Arg
Pro Cys Phe Ser Ala Leu Gy ?glﬁégp,g@wﬂlﬁ_ﬁ@f&%% Tyr Val Pro Lys Gu
Phe A=id AtLel waThargPhreo Bho eAsp vahmetAcys FTHP58K: Hie Cys Thr Leu Ser
Au Lys Quldg Gn lle Lys 130s A n Thr Al a 32%520525 Leu val du Leu val
Lys His Lys Pro Lys Ala Thr Lys u G n Leu 530535540 Lys Ala Val Met Asp
ASp Fltp Al ofl &1V ohe Gell ks LY Syl ygr S4GQSRADARGAl a ASp ASD Ly

GQu Thr Q6 Phe Ala A u @36 y Lys Lys L#&40 Val 565570575 Ala Ala Ser G n
Ala Ala Leu Ay Leu 580585 <210> 59 <211> 585 <212> PRT <213> Artifici al

sequepge <22 91 ; i < 9,7AS H's Lys Ser Qu
val 4@ wr%%g\‘r?gw%h@?el_i o%%%@%@&%ﬁﬁlﬁ%ﬂé 13 %#ﬁ%ge Lys Ala Leu val
Leu Ile Ala Phe Ala @ n Tyr Leu @ n 202530 A n Cys Pro Phe Qu Asp H s Val
Lys Ll%lli!' \L/)"”LJ Af?rhg ﬂ;g\/%r EHL g/suC)$s5L§ﬁ§5A'la Ala Asp Lys Ala Ala

175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu

.Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 ' 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380
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Phe Ala Lys Thr Cys val Ala AS Au Ser Ala Qu Asn Cys Asp Lys 505560 Ser
Leu HS Thr Leu Phe Gy Asp Lys Leu cys Thr val Ala Thr Leu 65707580 Arg
Gu Thr Tyr Ay Gu Met Ala Asp Cys Ser Ala Lys G n Gu Pro 859095 Au Arg
Asn Qu Cys Phe Leu Gn H's Lys Asp Asp Asn Pro Asn Leu 100105110 01 SQ

listing ST25 11- FEB-2010 RHO4\Hg s MGRBsHhig u Val Asp Val Met Cys
Thr A Ree Lla_rﬁ;&1klwamasﬁs@&%iﬁu¥geueﬂmmPh&uLew Gys Lys Tyr. Leu

Tyr. 38 Ile Ala Arg 139435140 Arg Hi s 35 Tyr Phe Tyr AP& Pro GQu Leu Leu
Phe Phe Ala Lys Arg 145150155160 Tyr Lys Ala Ala Phe Thr Qu Cys Cys G n
Ala Mg %ﬁ)pha%w Asrfhda 189 LRV Qy§ WUTMWH@SW@ ey Asp G u Leu Arg
Asp GQ'u y Lys Al4055er 180185190 <40 a Lys G n AL Leu Lys cys Al a ser
Leu Gn Lys Phe Ay A u 195200205 Arg Ala Phe Lys Ala Trp Ala Val Ala Arg
Leu g @1 <Ak IrrRPhe-P5R 2 %;’ZIV$ A UsPhe P g Val ser Lys Leu
val r %gsfemzﬁhfr{ysr %%gg%%ﬁ 4% vﬁ% AHll%s "T"Emﬁ uﬁlQ/gs/ Cys Hs Ay Asp
Leu Leu A u Cys Ala Asp Asp 245250255 Arg Ala Asp Leu Ala Lys Tyr Ile Cys

Gu in _Asp Ser Ile Ser 260265270 Ser L L Lys u Cys Cys Qu Lys
oro (] b0 SeE Loy bvessts s BoBep e AL Arkiteeddte 8 G5 Aen Asp G
met Pro Ala Asp Leu Pro Ser 290295300 Leu Ala Ala Asp Phe val du ser Lys

Asp val cys Lys Asn Tyr Al a 305310315320 A u Ala Lys Asp Val Phe Leu Ay
S £ 3 &% 2 R

Met A'?' rTy@] lueul- gr %g Leu Asn G kgg Cys val” Leu H

Glu Lys Thr Pro val ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala teu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys LysS
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu
580 585

<210> 60

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TAll: HA with D121C

<400> 60
Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp teu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu ITe Ala Phe Ala GIn Tyr Leu Gln
20 25 30
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325330335 Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr
340345350 Tyr Qu Thr Thr Leu Qu Lys Cys Cys Ala Ala Ala Asp Pro Hs GQu
355360365 Cys Tyr Ala Lys Val Phe Asp Gu Phe Lys Pro Leu val Gu Gu Pro
370375380 01 SQ listing ST25 11-FEB-2010 G n Asn Leu Ile Lys G n Asn cys
GQu Leu Phe Gu Gn Leu Ggi & Ui38m3 9e80400-eBypoleys Phe G n Asn Ala Leu
Leu Val Arg Tyr Thr Lys Lys VaI Pro 405410415 G n Val Ser Thr Pro Thr Leu

val Qu Val Ser Arg Asn Leu y L 25430.Va Lys Cys Cys Lys
Hs BB BY ;’épapmw&wapwaf X L Lo 354apm SN T R Tor Lo Sor VAl
Val Leu Asn G n Leu Cys Val Leu Hi s 450455460 d u Lys Thr Pro Val Ser Asp
Arg val Thr Thr G u Ser 465470475480 Leu Val Asn Arg Arg Pro

cys Pe §? '-)MSa'”'!'_"eﬁlySE'J‘I/Y/E'l1 %F‘ A Gy éeTkﬁ1a4g 9689y STHIP WP Pro Lys @ u Phe
Asn Al a u Thr Phe Thr e His Ala Asp 500505510 Ile Cys Thr Leu Ser du
Lys Gu Arg Gn Ile Lys Lys Gn Thr Ala 515520525 Leu Val G u Leu Val Lys
Hi s L?ﬁs‘ Pew Hiy STha beuTBhe LGy ASRULE feleQys5BD538540aLyr Ay Val Met Asp Asp
Phe A% Ala Phe Val G’f Lys Oys Cys Ly® 545550555560 A Asp Asp Lys Qu
Thr cys Phe Ala Qu GQu Ay Lys Lys Leu Val 565570575 Ala Ala Ser Gn Ala

Ala Loy Jy Theury58®15851u:24[b®>A‘60Asx21:3{s &B5A1a Lys GIn g]su Pro

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Cys val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300
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<212> PRT <213> Artificial sequence <220> <223> TA1l: HA wth QL21C <400>
60 Asp Ala His Lys Ser Au Val Ala H's Arg Phe Lys Asp Leu Ay G u 151015
G u Asn Phe Lys Ala Leu Val Leu Ile Ala Phe Ala G n Tyr Leu G n 202530 Page
77 01 SQ listing ST25 11-FEB-2010 G n Cys Pro Phe Qu Asp His Val Lys Leu
Val Asn Qu Val Thr G u 3%404% 1Roeing grdsys1iee-s Val Ala Asp Gu Ser Al a
A u Asn Cys Asp Lys 505560 Ser Leu His Thr Leu Phe Gy Asp Lys Leu Cys Thr
Val Al a Tfr eu 65707580 Arg A u Thr T\)/r G{ A u net Alzil AS cys cys Ala Lys
G n 4§ HrbA38dE85° gagﬁj“A%erf EUASHSIRNEYLENS A H's4hFs Asp Asp Asn Pro
Asn Leu 100105110 Pro %\rg Leu Val Arg g‘ro A u Val Cys val Met Cys Thr Ala
Phe Hi s 115120125 Asp Asn GQu Qu Thr Phe Leu_Lys Lys Tyr Leu Tyr Qu lle
Al a Ay ABD1351460 YglgPhe depr@lyTiet FBQS ey T &1y PES Leu Phe Phe Al a
Lys Arg 1451501551 Tyr Lys Ala AP3%Phe Thr G u Cys"tys Gn Ala Ala Asp
Lys Ala Ala 165170175 Cys Leu Leu Pro Lys Leu Asp Gu Leu Arg Asp Au Gy
Lys Arg Bty PISOSRSTO0 SServadl il yeu Gen MugAre bevyslacyss A Ser Leu G n Lys
Phe Ay Gu 195280205 Arg Ala P ‘éSLys Ala Trp ARO%al Al a Arg Leu Ser @n
Arg Phe Pro 210215220 Lys Ala GQu Phe Ala Qu Val Ser Lys Leu val Thr Asp

Leu Tiyr &Ws Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys Gln Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro -
405 410 415

GIn val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn Gln Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
: 485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575
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225230235240 Val

Asp
Ser
Hi s
Ser
val
Val
Tyr
Leu
val
Lys
dn
Thr
Lys
Tyr
Pro
Asn
Pro

245250255 Arg Ala Asp Leu Ala Lys Tyr

260265270 Ser

275280285 Cys Ile Ala G u Val

290295300 Page 78 01 o’i(};énsgtﬂ@ §;22,5111FE|§E§%012)010 Leu Ala Ala Asp Phe
a 305310315320 G u Al a Lys Asp

Au ser Lys Asp VaI
Leu

2 § Ssawglg 13 B0a g
Gu Lys cys cys Ala Ala A
Phe Asp G u Phe Lys Pro
€; Asr?s ys du Leu Phe

N @%eu Leu val Arg
P<E2133'hI‘Ar|t$fnc\iaI dequencal
Cys Cys Lys H's Pro Qu

0
er. | e
et Whibeider
A49P0Ar o1Pro cys Phe Ser
I',i/ssp Aq au HEQ eLy'g\S ge rAIG?u C\;‘/a"lI

Glu

Gln

Phe

Ser

65

Arg

Glu

Pro

Cys

Arg

Tyr

cys

ser

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Phe
Pro

35

Lys

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

Lys Ala

20

Phe

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Pro

180

GIn

Glu

cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Leu
du
Tyr
Ser
Al a
Gn
Lys
Al a

A-anr HE sb %Sghlghepbys

Leu

val

40

Asp

Asp

Ala

GIn

val

120

Lys

Pro

Cys

Glu

Cys

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

cys Lys Asn
ﬂ?/yg Sggeu

VaI
Adn
Thr
Arg
Lys
Leu
Cys

Leu

Tyr
Al a
Pro
Au
Leu
Lys
Asn
Arg
Cys
Cys
du

AI a
Lys
H s
Au
Ay
Lys
Leu
net
val
Thr
Val

Arg
Thr
du
Pro
du
val

Ay
Pro
Leu
du
Asp

e H's

Ala Phe Ala

Leu

ser

Leu

90

Lys

val

Tyr

Leu

GlIn

170

Arg

Ser

Page 80

val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

Asp

Leu

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Glu

GIn

Asp

GlIn

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Hs Thr Qu Cys Cys Hs Ay Asp Leu Leu Au Cys Ala ASp
Ile Cys Gu Asn A n Asp Ser
Lys Leu Lys Qu Cys cys Qu Lys Pro Leu Leu Qu Lys ser
Gu Asn Asp Au Met Pro Ala Asp Leu Pro

Il e

325330335 Arg His Pro Asp
340345350 Tyr G u Thr Thr
355360365 Cys Tyr Ala Lys
370375380 A n Asn Leu lle
385390395400 Tyr Lys Phe
Pro 405410415 d n val Ser
Lys 420425430 val dy Ser
Cys 435440445 Ala A u Asp
Hi s 450455460 G u Lys Thr
Ser 465470475480 Leu val

G u Thr 485490495 Tyr Val

éluagfys %1 u

Tyr Leu Gln

30

val

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Ser

Glu



500505510 Ile Cys Thr Leu Ser Qu Lys Qu Arg An Ile Lys Lys Gn Thr A a
515520525 Leu Val G u Leu val Lys His Lys Pro Lys Ala Thr Lys Qu G n Leu
530535540 Lys Ala Val Met Asp Asp Phe Ala Ala Phe val Qu Lys Cys Cys Lys
545550555560 Ala Asp Asp Lys Gu Thr cys Phe Ala Qu Gu Gy Lys Lys Leu
val 565570575 Page 79 01 09Qd hstiing S23511FeBERH19010 Ala Ala ser G n Ala
Al a lreg Mday PphelysS8UBESHrx A1 VAIAKR Aty LeB5Ser2 620 APRTPR&E2PBO Artificial
sequence2k20> <223> TA 2Z15HA with D129C Z4D0> 61 Asp Ala His Lys Ser Qu
Val Ala H's Arg Phe Lys Asp Leu Gy du 151015 A u Asn Phe Lys Ala Leu Val
Leu I8 AacPhend @aCenu Tan deUiL{d Med02336hGaBp Qes tHo e G u Asp Hi s Val
Lys &5 Val Asn G u VaBoThr G u 3540423Bhe Al a Lys Thr 28§s Val Ala AS G u
Ser Ala A u Asn Cys Asp Lys 505560 Ser Leu His Thr Leu Phe Gy Asp Lys Leu
Cys N IY% ThN‘ F1LNEys-eys @-ﬁZOG?IS/BQspA‘rLgu ey EHU c%’m@' NspGAQp met Ala Asp Cys
Cys Ala Lys G n d2sPro 859095 G 'u2b0 u Cys Leu Gn H's Lys Asp
Asp Asn Pro Asn Leu 100105110 Pro Arg Leu VaI Arg Pro G u Val Asp Val Met

Cys Tﬁnrg k‘laaAEqu_gEﬁEl E?&%@Fzﬁe Cys Glu Asn GIn Asp Ser Ile Ser

270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu Gln Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly LysS
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480



Cys
Arg

Asn GQu Qu Thr Phe Leu Lys Lys Tyr Leu Tyr Qu Ile Ala Arg 130135140
H's Pro Tyr Phe Tyr Ala Pro A u Leu Leu Phe Phe Ala Lys Arg

145150155160 Tyr Lys Ala Ala Phe Thr Qu Cys Cys G n Ala Ala Asp Lys Al a

Al a
Ser
Au
Val
Ser
Hi s
Tyr
Cys
Asn
du
Phe
Ser
Au
Phe

Gn
Asn

165170175 Cys Leu Leu Pro Lys Leu Asp GQu Leu Arg Asp Au dy Lys Ala
180185190 Ser Al a Lys @ g&Aﬁgﬁln?usmslgﬁBéé@oSer Leu Gn Lys Phe Ay
1¥K0200285n Ay AQ Prestayagehal2er hla klEd- @Rl OaRrgpAtTu Phe Lys Ala Trp Ala
Ala Arg Leu Se#85G n Arg Phe Prd9210215220 Lys A#¥® A u Phe Ala du val
Lys Leu Val Thr Asp Leu Thr Lys 225230235240 val His Thr Qu Cys Cys
Qyy PSP PEE W yk et uUChhe Q¥R AlladcAs FhAShe2f2 PR sAATh Akg Asp Leu Ala Lys
Ile Cys G B0Bsn A n Asp Ser503e Ser 260265270Ser Lys Leu Lys Qu Cys
GQu Lys Pro Leu Leu Qu Lys Ser His 275280285 Cys Ile Ala Qu val Gu
t, Pr u Lewt- Al a Asp Phe val
e 9%’2%5 Ll fe 'éyk‘g“ ﬁ?g éﬂg’,n“%%meﬂes%%%gg%gszo PEL Lys Asp Val
Leu Ay Mt Phe Leu Tyr Gu Tyr Ala Arg 325330335 Arg His Pro Asp Tyr

Val I L r. u Yy 4T G u Thr Thr Leu
L%é’ &Gé@é’.e&f\?uﬁgs 3}% '%;%ppé!r gy iASI (i“ ggg%égB(g% I,\/s Tyr Ala Lys val
Asp G u Phe Lys Pro Leu val Gu GQu Pro 370375380 G n Asn Leu Ile Lys

3853 38549_0 Tyr Lys Phe G n

ik /timvcime&a’rsmegg TOF Al a5 Bnyan il B3 68

Ala Asp Asp Lys Glu Thr Cys pPhe Ala Glu Glu Gly Lys Lys Leu val

565 570 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu

580 585
<210> 62
<211> 585
<212> PRT
<213> Artificial sequence
<220>
<223> TA13: HA with S270C
<400> 62
Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu GIn
20 25 30

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asn Cys Asp Lys
50 55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro
85 920 95

Glu Arg Asn Glu Cys Phe Leu GIln His Lys Asp AsSp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125
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405410415 A n Val Ser Thr Pro Thr Leu val GQu val Ser Arg Asn Leu Gy Lys
420425430 Val Ay Ser Lys Cys Cys Lys Hs Pro Qu Ala Lys Arg Met Pro Cys
435440445 Ala Gu Asp Tyr Leu Ser Val Val Leu Asn G n Leu Cys val Leu His
450455460 G u Lys Thr Pro Val Ser Asp Arg val Thr Lys Cys Cys Thr du Ser
465470475480 01 SQ listing §J39sdihgFERs291Gekeroidal Asn Arg Arg Pro cys
Phe Ser Ala Leu A u val Asp du Thr 485490495 Tyr Val Pro Lys G u Phe Asn
Ala Gu Thr Phe Thr Phe Hi s Al a Asp 500505510.11 hr Leu Ser G u Lys
Gu A% ?&Gﬂeﬂﬂyghq_gﬁe ggﬂ By LR dYE1580 %Weﬁe%fa % Leu val Lys Hiys
Lys Pro Lys Ala Thr Lys U G@n Leu 530535540 Lys Ala Val Met Asp AS Phe
Ala Ala Phe Val du Lys s Cys Lys 545550555560 Ala Asp Asp Lys G u Thr
cys gf Al 2 PEP UlYE U“’G}gr L?\ﬁé 'T_'SPsGl‘é&eWa&e‘JSB'%beﬁaA'l-hs Aga ser Gn Ala Al a
Leu Leu 580585 <210% 62 <211> 585 ©J12> PRT <213> AF ificial sequence
<220> <223> TA13: HA with 5270C <400> 62 Asp Ala H s Lys Ser Qu val Al a
H s Ay Pre AlgAlasphe ghr @ly GisuCiSEINA1E 41andap Riys AMa Leu val Leu Ile
Ala Phe Ala G n Ty 63 eu @ n 202530 n Cys Pro Phe Asp His val Lys Leu
Val Asn Qu Val Thr du 354045 Phe Ala Lys Thr Cys Val Ala Asp G u Ser Al a
Gu Axs Ops LAspiggylsy_déﬂS@@@p Glu iglsl Arg Asp Glu Gly ig(s) Ala ser

ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gin Arg Phe Pro
210 215 220

Lys Ala Glu phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Cys Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300 :

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro

TYyr
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu Gln Leu Gly Glu
385 390 395 400
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Ser Leu His Thr Leu Phe Gy Asp Lys Leu Cys Thr Val Ala Thr Leu 65707580
Arg Gu Thr Tyr Ay Qu Met Ala Asp Cys Cys Ala Lys Gn Qu Pro 859095 Qu
Arg Asn Qu Cys Phe Leu A n H's Lys Asp Asp Asn Pro Asn Leu 100105110 Pro
Arg Leu val Arg Pro Qu val Asp val net cys Thr Ala Phe Hi s.115120125 Page
82 01 SQ listing ST25 11-ofEE, 3930ingsOrAsm (Fee-£d10 Thr Phe Leu Lys Lys Tyr
Leu Tyr G u I1e Ala Arg 130135140 Arg H's Pro Tyr Phe Tyr Ala Pro Qu Leu
Leu Phe ﬁg ] 145150155160 ﬁy H{ @e Thr- G u Cys Cys
Gn AYA Sap § E)%SAIA 2 A% 1851709 gg st L'ny ﬁg LY Leu Asp G u Leu
Arg Asp Au Ay Lys Ala ser 1801851 Ser Ala Lys Gn Arg Leu Lys Cys Al a
Ser Leu G n Lys Phe G A u 195200205 Arg Al a Phe s Ala Trp Ala Val Al a
Arg LE0 Gk SG” rirh r'@""PFi rbey ‘@ﬂo%%%ﬂb FL%VSA'ZQ ésﬁilg? ]e‘/ AYS du Val Ser Lys
Leu Val Thr Asp Eeu Thr Lys 225 235240 val hr Qu Cys Cys Hs Gy
Asp Leu Leu G u Cys Ala Asp Asp 245250255 Arg Ala Asp Leu Ala Lys Tyr lle
Cys @al ﬁbnsa" tYAS@YSCE¥s IUys iy PQ‘B@QBW?OL&N?J@'CL@EP Y8 Gu Cys Cys Gu
Lys Pro Leu 4u Qu Lys ser H9% 275280285 cyé le Ala Gu Val Gu Asn Asp
Gu Met Pro Ala Asp Leu Pro Ser 290295300 Leu Ala Ala Asp Phe Val G u Ser
Lys Asia gl A@SI'yIrylseuASﬂr‘ i vilaL8933603h5880 Cb WvaAl keu y1ds Asp val Phe Leu
Ay net B Leu Tyr 3@ Al a Arg 3253364835

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys LysS
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser GIn Ala Ala Leu Gly Leu
: 580 585

<210> 63

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TAl4: HA with C316A

<400> 63

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu GlIn
20 25 30
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Arg H's Pro Asp Tyr Ser val Val Leu Leu Leu Arg Leu Ala Lys Thr 340345350
Tyr Qu Thr Thr Leu Qu Lys cys cys Ala Ala Ala AS Pro H's Ju 355360365
Cys Tyr Ala Lys val Phe Asp Qu Phe Lys Pro Leu Val u du Pro 370375380
Gn Asn Leu Ile Lys Gn Asn Cys Qu Leu Phe Gu Gn Leu Ay Qu
385390395400 Page 83 01 99 &4 3tikphgSIED 11-AeBB@@10 Tyr Lys Phe G n Asn
Al a Ladu &l PYalpPhAr glulysp Hik VaisLyy seValalPasn 4064B041Hr Gla val Ser Thr Pro
Thr Leu val 38 u val Ser Arg ¥n Leu Gy Lys 420425430 Val Ay Ser Lys Cys
Cys Lys His Pro Qu Ala Lys Arg Met Pro Cys 435440445 Ala A u Asp Tyr Leu
Ser vie NAd Lieurhisey<Gval Lad LpScViplsekednaHoru 48R45B4RE Gyy Lys Thr Pro Val
Ser Asp 30g Val Thr Lys OGps cys Thr G u Se0 465470475480 Leu Val Asn Arg
Arg Pro Cys Phe Ser Ala Leu G u Val Asp G u Thr 485490495 Tyr Val Pro Lys
Gu R T Phe A i 0 Ile Cys Thr Leu
Ser C%? @gn‘é&ﬁ‘rhfrgeua%e I%ﬁg ?_{P;L%)geg%ﬁ& %g A?%SE@S%%@ Leu val GQu Leu
Val Lys H's Lys Pro Lys Ala Thr Lys Au G n Leu 530535540 Lys Ala val Met

(vo & S ol s A B3l Hlf USEEREIos7s A'a A e Sor
Gn Ala Ala Leu Ay Leu 580585 <210> 63 <211> 585

Glu Arg Asn Glu Cys Phe Leu GIn His Lys ASp Asp Asnh Pro Asn Leu
_ 100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Sser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 ' 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300
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<212> PRT <213> Artificial sequence <220> <223> TA14: HA wth C316A <400>
63 Asp Ala His Lys ser Qu Val Ala H's Arg Phe Lys Asp Leu Ay G u 151015

Au

Asn Phe Lys Ala Leu Val Leu Ile Ala Phe Ala G n Tyr Leu Gn 202530 01

SQ listing ST25 11-FEB-2010 G n Cys Pro Phe Gu Asp H's val Lys Leu Val Asn

du
Cys
Thr
Au
Leu
Hi s
Arg
Arg
Al a
AI a

Phe
Thr

Val Thr G u 354045 Phg 1L YSinbhET LAY $1 Vie-1@ Asp G u Ser Ala G u Asn
Asi L}ﬁGAM)E@BOPIﬁGWaL@]uI—t@ gdA-éEWaﬁhmﬁLysAfsﬂ twis allgu Cys Thr Val Al a
¥y 65707580 Arg 8@ Thr Tyr Ay Gl Met Ala Asp Cp80Cys Ala Lys G n
Pro 859095 Qu Arg Asn Ju Cys Phe Leu Gn H's Lys Asp Asp Asn Pro Asn
IOQ1IRNRL10s FAisp WO rh&Uelad1yAns Phe (duutylc1dsyrvala mey cys Thr Ala Phe
115120125 Asp #n Gu G u Thr BA@ Leu Lys Lys T¥35Leu Tyr Au lle Ala
130135140 Arg His Pro Tyr Phe Tyr Ala Pro Qu Leu Leu Phe Phe Al a Lys
10155460, Tyr Gus A A Al pePhe, T B! (QUSQYsyGrir Al a Ala Asp Lys
il 16517% K ST A Tl Ty i A e e By e ep QU Gy Lys
Ser 180185190 Ser Ala Lys Gn Arg Leu Lys Cys Ala Ser Leu @ n Lys Phe

?;yycs; %‘Ztgggzggzgg%ﬁ? bt A e AdBrobB B V' T e Lew

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu Gln Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510 '

ITe Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575
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val
Arg
Ser

Cys

Hs Thr Qu Cys Cys Hs Ay Asp Leu Leu Au Cys Ala AS Asp 245250255
Ala Asp Leu Ala Lys Tyr Ile Cys Qu Asn G n Asp Ser Ile Ser 260265270
Lys Leu Lys Qu Cys Cys Qu Lys Pro Leu Leu Qu Lys ser His 275280285
Ile Ala Qu Val Qu Asn Asp Qu Met Pro Ala Asp Leu Pro Ser 290295300

01 SQ listing ST25 11-FEByp2 1h6ting erodl a1 AsR-Je Val G u ser Lys Asp Val

Al a
Leu
Leu
Al a
Pro
Phe
Arg
val
Au
Asn
Thr
Ser
Au
Arg

lata AN sdy G1Al Ala3AB81e318y20eyd u Al a Lys Asp val Phe Leu Ay Met Phe
Tyr Gu Tyr’8Al a Arg 32533033% Arg His Pro Asp Tyr Ser Val Val Leu Leu
Arg Leu Ala Lys Thr 340345350 Tyr GQu Thr Thr Leu G u Lys Cys Cys Al a
AbapgAsgaPro H's 3 u 355360365 cys Tyr Ala Lys Val Phe Asp G u Phe Lys
lealvals868 u A u Pro 370375380 G n Asn Leu Ile Lys G n Asn cys Gu Leu
GZiZG ;XREE’U Ay du 385390395400 Tyr Lys Phe G n Asn Ala Leu Leu val

"3 ThET ygcaﬁi S6qYe5%0 405410415 G n Val Ser Thr Pro Thr Leu Val Gu
s@RoArg Asn Leu Gy Lys 420425430 val Gy Ser Lys cys Cys Lys H's Pro
A233% y AN g Hivewi thr @3608s 435440445 Ala Ju Asp Tyr Leu Ser Val Val Leu
Cg'4|aol_eté4q13 val Leu Hi s 450455460 A u Lys Thr Pro Val Ser Asp Arg Val
Lys Cys Cys Thr A u Ser 465470475480 Leu Val Asn Arg Arg Pro Cys Phe
Msp ABUHG uysaterAspu Gall Alllar HE3 349 h@5LYSy AspaleuRsly Gy 3 u Phe Asn Al a
Thr Phe Thr Ph® His Ala Asp 508805510 Iie Cys Tht Leu Ser Gu Lys Gu
G@nlle Lys Lys Gn Thr Al a

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu Gln
20 25 30

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Aga Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asn Cys Asp Lys
5 55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln ggu Pro
85 90

Glu Arg Asn Glu Cys Phe Leu GIn His LyS Asp Asp Asnh Pro Asn Leu
100 105 _ 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 : 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220
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515520525 Leu Val Qu Leu val Lys His Lys Pro Lys Ala Thr Lys Qu G n Leu
530535540 Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Qu Lys Cys Cys Lys
545550555560 Ala Asp Asp Lys Gu Thr Cys Phe Ala Qu Gu Gy Lys Lys Leu
Val 565570575 01 SQ Ilisting ST25 11-FEB-2010 Ala Ala Ser Gn Ala Ala Leu
Gy Leu 580585 <210> 64 <3hlzy 985l PRI-rke8l3g10Artificial sequence <220>
<223> TA16: HA with C360S <400> 64 p Ala Hs Lys Ser Qu val Ala H's Arg

Phe Lys Aﬁ) eu GK] Gy 151015 d u Asn Pheh Lys Al a h‘eu Val Leu Ile Al a Phe
Ala G A7 MG e 23519 ByS POy E AP ASY TS WAl Lys Leu val Asn
A u Val' Thr G u 35404 he Ala Lys Thr s Val Ala Asp u ser Ala Gu Asn

Cys Asp Lys 505560 Ser Leu His Thr Leu Phe . Gy Asp Lys Leu Cys Thr val Al a
Thr L&l BE‘?G‘?SS‘GUAE% &% HrﬁrGprAswa;guc#qy bt CAFaNAs%Srsbfépq/s Ala Lys Gn

G u Pro 859095 Gu g Asn Au Cys Re Leu Gn His §/s Asp Asp Asn Pro Asn
Leu 100105110 Pro Arg Leu Val Arg Pro A u val Asp Val Met Cys Thr Al a Phe
H s 1Arg1R01 25p Abn L@ Tyd TileThys PAe AssuGliysaspyserTyte ISen Tyr Gu lle Al a
Arg 130135140 A8 His Pro Tyr PRBSTyr Ala Pro G4/%eu Leu Phe Phe Al a Lys
Arg 145150155160 Tyr Lys Ala Ala Phe Thr Qu Cys Cys G n Ala Ala Asp Lys

Al a Me 1pH1é013%5 Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Ser Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn Gln Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495
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Val

Leu
Leu
Lys

Leu Pro Lys Leu Asp G u Leu Arg Asp u dy Lys Ala Ser 180185190
Lys Gn Arg Leu Lys cys Ala Ser Leu Gn Lys Phe Ay d u 195200205
Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gn Arg Phe Pro 210215220
01 SQ listing ST25 11-FEB-2010 Lys Ala A u Phe Ala G u Val ser Lys
Thr Asp Leu Thr Lyg g@ﬁggpi%g@ yRlpeblsoiphr G u Cys Cys H's Ay
Leu Au cys Ala Asp Asp 245250255 Arg Ala Asp Leu Ala Lys Tyr lIle
Asn G n Asp Ser Ile Ser 260265270 Ser Lys Leu Lys Qu Cys Cys Qu
x@upc%tggi%wge 86P Al hrSDBCIESTIY ENF IHSA R 6FR Val G u ASn Asp
Pro Al a p Leu Pro Ser 0295300 Leu AI'a Al a Asp Phe val du Ser
Val Cys Lys Asn Tyr Ala 305310315320 G u Ala Lys Asp val Phe Leu
%TEEGeWy$e@1P 122 %S;aAm §132151330@3§y rJnHR PId Asp Tyr Ser Val
Leu’t2u Arg Leu Al a 8% Thr 340345358%Yyr Gu Thr Thr Leu Gu Lys
Ala Ala Ala Asp Pro H s du 355360365 Cys Tyr Ala Lys Val Phe Asp
M%EGW o.elevalVays @ia IGIsuPRr ay871a78880y&iGluAsin Lew Il e Lys A n Asn
P¥L Phe Au Gn 1283 Ay du 385399495400 Tyr Lys Phe @ n Asn Al a
Val Arg Tyr Thr Lys Lys val Pro 405410415 Gn Val Ser Thr Pro Thr
MadivaalmebesspAngp Ase AlauaTd phéWa14@0A254 3G sVays Gyg Ser Lys Cys Cys
Pro Gu Ala LY80Arg Met Pro O5435440445 56

Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu
580 585
<210> 65
<211> 585
<212> PRT
<213> Artificial sequence
<220>
<223> TAl7: HA with c361A
<400> 65
Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu

Gln

Phe

Ser

65

Arg

Glu

Pro

Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu Gln

Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Ala Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
50 55 60

Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
70 75 80

Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
85 90 95

Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125
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Ala Gu Asp Tyr Leu Ser Val Val Leu Asn Gn Leu Cys Val Leu H s 450455460
G u Lys Thr Pro Val Ser Asp Arg val Thr Lys Cys Cys Thr du Ser
465470475480 Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Qu val Asp Gu
Thr 485490495 Page 88 01 SQ listing ST25 11-FEB-2010 Tyr Val Pro Lys Qu
Phe Asn Ala Au Thr Phe Thy; Ehqiktmg bRy 3p-R020HP10 Il e Cys Thr Leu Ser
A u lasp B g1 Thi IpRe Lyes Lyss LES myFhrevAinar $16521@52% laeg Val A u Leu Val
Lys Hs L3 Pro Lys Ala 5 Lys Gu G n Lé&#0 530535540 Lys Ala Val Met Asp
Asp Phe Ala Ala Phe Val du Lys Cys Cys Lys 545550555560 Al a Asp Asp Lys
G u TAvg ays erberyd pheéGTyr Q1 £foy cly SebiyiSeul Bhe WAk AIGSBYOArG Ala Ala Ser G n
Ala Al Leu Ay Leu 586685 <210> 65 <2I5b> 585 <212> PRI6@213> Artificial
sequence <220> <223> TA17: HA with C361A <400> 65 Asp Ala His Lys Ser Qu
val Ahg Hys ik RIRNBhd Yiir AR &RUCR %17 A1alB10REp Glyd ARD ARRE Lys Ala Leu Val
Leu IlI'e Ala Phe Ala¥d n Tyr Leu nzg02530 G n Cys Pr» Phe A u Asp H's Val
Lys Leu Val Asn Qu Val Thr du 354045 Phe Ala Lys Thr Cys Val Ala Asp G u

os T Gl AP TR b oSl n e AT Sy e SR et e R Oys
Cys Ala Lys Gn Qu Pro 859095

Ser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu pPhe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Ala Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400
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Gu Arg Asn Au Cys Phe Leu Gn H's Lys Asp Asp Asn Pro Asn Leu 100105110
Pro Arg Leu Val Arg Pro Qu val Asp val Met Cys Thr Ala Phe Hs 115120125
01 SQ listing ST25 11- FEB-2010 Asp Asn Qu GQu Thr Phe Leu Lys Lys Tyr Leu

Tyr
Phe
Al a
Asp
Leu
Leu
Val
Leu
du
Pro
net
Asp
Met
Leu
Al a
Phe

du
Phe
Ayx
Au
Gn
SElin
Thr

Leu

AR

Leu L€eu

Pro

“fa
e

Leu
(5

Leu
Tyr
Ile

Leu

Ala

Ile Ala Arg 130135140 Arg His Pro Tyr Phe Tyr Ala Pro Qu Leu Leu
Ala Lys Arg 14515Q458460sdiHg ¥8 M aeBlgofghe Thr Au Cys Cys An
AsP Phy G1Al AsnAhda 1eh L/dil Val c\yg tyeuThrewy®riysLysl peo Asp A u Leu Arg
Ay Lys Al405er 180185190 %@ Ala Lys G n Afp Leu Lys Cys Al a Ser
Lys Phe Gy du 195200205 Arg Ala Phe Lys Ala Trp Ala val Ala Arg
@1 s&F orhifherPrrRr 120205220 W Araakd UskPheufbs Gy Val Ser Lys Leu
Asp Lew20hr Lys 225230285240 val Hi's Thr43@ u Cys Cys His Ay Asp
G u cys Ala Asp Asp 245250255 Arg Al a Asp Leu AI a Lys Tyr Ile Cys
i € r Q/s Cys G u Lys
aewi &YE Esyésg% 3?% %%52808%9 Aﬁ% g\l%tayu va G u Asn Asp G u
Al a Asp Leu Pro ser 290295300 Leu Al a Ala Asp Phe Val G u ser Lys

B ATt A RCEISITI B aahrsag ) 71 Lot G

Leu Arg Leu AI a Lys Thr 340345350 Tyr GI u Thr Thr Leu A u Lys Cys

3 0365 L Val Phe Asp d
bﬁ) Tﬁ‘lgdareaya'les% A ,?f;lrngVa gr‘ |5¥§ %’s Cy Thr 81 ézo a e p u

val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
550 555 560

Asp Asp Lys Glu Thr cys pPhe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ser GIn Ala Ala Leu Gly Leu
580 585

<210> 66
<211> 585
<212> PRT
<213> Artificial sequence

<220>
<223> TA1l8: HA with ¢361s

<400> 66

Asp
1
Glu

Gln

Ala His Lys ger Glu val Ala His ﬁgg Phe Lys Asp Leu g}y Glu

Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln T%r Leu GIn
20 3

Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45
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370375380 A n Asn Leu Ile Lys Gn Asn Cys Gu Leu Phe Gu d@n Leu Ay Qu
385390395400 01 SQ listing 5T25 11-FEB-2010 Tyr Lys Phe G n Asn Ala Leu

Leu
val
H s
val
Arg
Cys
Asn
Lys
H s
Phe
Thr
Al a

Val Arg Tyr Thr Lys Lys Val Pro 405410415 G n val Ser Thr Pro Thr Leu
Gu val Ser Arg Asn Leu Gy Lys 420425430 Val Gy Ser Lys Cys cys Lys
Pro GQu Ala Lys Arg . 4%52}4 45 oA G u Asp Tyr Leu Ser val
Leu Asn G n Leu cys \I\//tz?lt1 %31%@94 0 5%%:3%3 (?l}oLys Thr Pro Val Ser Asp
Val Thr Lys Cys %s Thr A u Ser 465470475480 Leu val Asn Arg Arg Pro
phe %ﬁ' LY$ Threysa/al @F‘ ARPpG Y éeTkﬁﬂM% 862 dYSTHIP V¥F Pro Lys A u Phe
Al a u Thr Phe Thr Phe His Ala AS 500505510 Ile Cys Thr Leu Ser Gu
Gu Arg Gn Ile Lys Lys Gn Thr Ala 515520525 Leu val Gu Leu Val Lys
LS8 Pew HiLy SThA| 'eﬁug;g'e 198 ASPULYE heveGys5BUs38hAdalJr AW Val Met Asp Asp

%2 Al a Phe Val Lys Cys Cys Ly® 545550555560 APY Asp Asp Lys G u
Cys Phe Ala Au Qu Gy Lys Lys Leu Val 565570575 Ala Ala Ser Gn Ala
g Gw TheaysSeH861«<MedAIR6ASIR TYs> GB5AKRL2Ss ARTGKRPBo Artifi ci al

sequence <220> <228> TA18: HA with9%3615 <400> 66 A8p Ala His Lys Ser Gu

Val
Leu

Ala Hs Arg Phe Lys Asp Leu Ay G u 151015 Gu Asn Phe Lys Ala Leu val
ld1@ N@AE‘??A@ @ysGrhe T¥U (L'I&:Ul;g ny2&p3Asp Asn ;58 Asn Leu

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320
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Gn Cys Pro Phe Au Asp H's Val Lys Leu Val Asn Gu Val Thr d u 354045 Page
91 01 SQ listing ST25 11-FEB-2010 Phe Ala Lys Thr cys val Ala Asp Qu ser
Ala Gu Asn Cys Asp Lys 505560 Ser Leu His Thr Leu Phe Ay Asp Lys Leu Cys
Thr val Ala Thr Leu 65707580 Arg A u Thr Tyr Gy Gu Met Ala Asp cys Cys
Ala Lys Gn Gu Pro 85909%,Gq 1AL gingserSd W1 oes-pte Leu G n H's Lys Asp Asp
Asn Pro Asn Leu 100105110 Pro Arg Léu val Arg Pro Qu val Asp Val net Cys
Thr Ala Ere His 115120125 Asp Asn Gku G u_Thr _Phe Leu Lys Lys Tyr Leu Tyr
G u 1T A% K PPELEARG A GIHIEE 85 B TPhE AR A8 G u Leu Leu Phe
Phe Ala Lys Arg 145150155160 Tyr Lys Ala Ala Phe Thr Qu cys Cys Gn A a
Ala Asp Lys Ala Ala 165170175 Cys Leu Leu Pro Lys Leu Asp GQu Leu Arg Asp
A u @Rg His PRe defyqéenefaigws %t; ARl 4esAty herAjaL kY MPE cys Al a ser Leu
G n Lys Phe d u 195200205 Arg  Ala Phe Lys Alla Trp Ala val Ala Arg Leu
Ser Gn Arg Phe Pro 210215220 Lys Ala G u Phe Ala Qu Val ser Lys Leu val
Thr Ay Gl THhrThirysew 8523983624 0et/aAlaHla Ahr ASh ProyBisCfduHi s Gy Asp Leu
Leu Gu Cys3APa Asp Asp 24523955 Arg Al a AsﬁGEeu Ala Lys Tyr Ile Cys Gu
Asn G n Asp Ser Ile Ser 260265270 Ser Lys Leu Lys Qu Cys Cys GQu Lys Pro
Leu Lo @ aAlysySevalHrbe 2552802 8he ays HroeLdl ¥aGdaluvalu @ra Asn Asp G u net
Pro Ala 2} Leu Pro Ser 336295300 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys -
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn Gln Leu Cys val Leu His
450 455 460 .

.Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser GIn Ala Ala Leu Gly Leu
580 585
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Leu Ala Ala Asp Phe val Qu Ser Lys Asp val Cys Lys Asn Tyr Al a
305310315320 Page 92 01 SQ listing ST25 11-FEB-2010 A u Ala Lys Asp val
Phe Leu Gy nmet Phe Leu Tyr Gu Tyr Ala Arg 325330335 Arg His Pro Asp Tyr
Ser val val Leu Leu Leu Arg Leu Ala Lys Thr 340345350 Tyr G u Thr Thr Leu
G u Lys cys ser Ala Ala Al@ 5919{1(},9&@5@1@@55@@@365 cys Tyr Ala Lys val
Phe Asp G u Phe Lys Pro Leu 370375380 G n Asn Leu Ile Lys
Gn cys G u Leu Phe GQu G n Leu G y G u 385390395400 Tyr Lys Phe d@n
Asn %Z%l;e@glieu Val Arg Tyr Thr Lys Lys Val Pro 405410415 d n Val Ser Thr
Pro Thnolewryal A u Val Ser Arg Asn Leu Ay Lys 420425430 Val dy Ser Lys
Cys cy23byaArki SicPab sequendlea Lys Arg net Pro Cys 435440445 Ala G u Asp Tyr
Leu ng Val Val Leu Asn @ n Leu Cys Val Leu H's 450455460 A u Lys Thr Pro

val 2‘59@69%%1{5“&3&5 Cys cys Thr G u Ser 465470475480 Leu Val Asn
Arg Arg Pro Cys Phe Ser Leu Gu Val Asp GI u Thr 485490495 Tyr val Pro
Lys G4@0Ph667Asn Ala GQu Thr Phe Thr Phe His a Asp 500505510 Ile Cys Thr

Leu sgr L Y, 0525 Leu Val du
Leu \@ﬁpg H¥SLy yge'é\r g” (I:aaﬁl &\I Hll%rloh Pﬁ"eg)ﬁs é@h eulg’lgg 5540 Lys Al a val
met AS Asp Phe AI a AI a Phe Val GQu Lys cys cys Lys 545550555560 Al a Asp Asp
Lys %ﬂl Ishr{ P%’ Lys A a Lgu ga"lI chu I% A1 LX'Fa IG?H ﬁ)g%l Leu6%§70575

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Aga Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
5 55 60

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr g;y Glu Met Ala Asp Cys Cys Ala Lys GIn g;u Pro
90

Glu Arg Asn Glu Cys Phe Leu Gln His LyS Asp Asp Ash Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220
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Ala Ala ser Gn Ala Ala Leu Ay Leu 580585 01 SQ Ilisting 5T25 11-FEB-2010
<210> 67 <211> 585 <212> PRT <213> Artificial sequence <220> <223> TA19: HA
with A364C <400> 67 Asp Ala H's Lys Ser u val Ala Hs Arg Phe Lys Asp Leu
Gy Gu 151015 Gu Asn Phe Lys Ala Leu Val Leu Ile Ala Phe Ala G n Tyr Leu
G n 202530 A n Cys Pro PhgG ﬁgp,[g&grz\gahlj_g@ beip Val Asn Gu val Thr GQu
354045 sPhra Alla Flh)éSATEhGhﬂﬂal\@gj pval thiSasp Alet Ghrufsn Cys Asp Lys
50556225Ser Leu Hi s ThR3Qeu Phe G y Asp3dys Leu Cys Thr 2481 Al a Thr Leu
65707580 Arg Gu Thr Tyr Ay Qu Met Ala Asp Cys Cys Ala Lys G n du Pro
85909%1Gts Ah8 AsNcyd dy N sREE heyl LELNLddl §1U-X§sASIR AsPaden Pro Asn Leu
100105110 Pro Arg 24u Val Arg Pro @0 Val Asp Val M5 Cys Thr Ala Phe H's
115120125 Asp Asn Qu Gu Thr Phe Leu Lys Lys Tyr Leu Tyr Au lle Ala Arg
13013 Hii 0 r ol 0 L R Phe Ala Lys Ar
Lan1 oS PeR) égprﬁé‘?,&a K TXFQP' Phggé‘rﬁba Filefd %$e§ér o g?AI a Asp Ly)s/ Na
Ala 165170175 Cys Leu Leu Pro Lys Leu Asp GI u Leu Arg Asp Au Gy Lys Ala

Ser 0185190 Ser a. L Al S G n Lys Phe d
Gu I 2&6&3@5‘5\‘5 Quacﬁ%zcygy%wgs lTD? '7?(‘ LQ%;QI Argégr bgg ser Glyn Arg Phg
Pro 210215220

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val pPhe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Cys Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu Gln Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gin val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 ' 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asnh GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr pPro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495
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01 SQ listing ST25 11-FEB-2010 Lys Ala Ju Phe Ala GQu val Ser Lys Leu val

Thr
Leu
Asn
Leu
Pro
val
Phe
Leu
Al a
Lys
Leu
val
Au
Pro
Leu
val
Phe
11-F

Asp
du
Gn
Leu
Atyar

Pro

Rh&
Arg

Val

2

Thr

Leu Thr Lys 225230235240 val Hi's Thr Au Cys cys Hs Gy Asp Leu
Cys Ala Asp. Asp 245250255 Arg Ala Asp Leu Ala Lys Tyr Ile cys Qu
Asp Ser Ile ser 260265270 Ser Lys Leu Lys Qu Cys Cys Qu Lys Pro
Au Lys Ser H's 2%h289285t{agsstie 1N @sChenoval G u Asn Asp Gu net
¥sh Pee L yBr G1uSehe 23020300 [Thu' PeaTht a?hés;isPhba wap G u ser Lys Asp
Lys AsrpO®yr Al a 305310338820 G u Ala Lys>Msp Vval Phe Leu Ay Met
Tyr Gu Tyr Ala Arg 325330335 Arg His Pro Asp Tyr Ser Val val Leu
&9 Thewed sed xsu Tlys SHORAASIAA T L wydhainThir i@ G u Lys cys cys
cys 5ASp Pro His G u 386360365 Cys Tyr2Al a Lys Val Phe Asp G u Phe
Leu Val Gu Gu Pro 370375380 G n Asn Leu Ile Lys @n Asn Cys Qu
G FiNnduevaCLys @iy BR5BRHIY400G TivF Lh¥Scihe1ddeuAsn Al a Leu Leu
§y0 Thr Lys Lys vsa Pro 40541041558 n Val Ser Thr Pro Thr Leu val
Ser Arg Asn Leu Ay Lys 420425430 val dy Ser Lys Cys Cys Lys His

B8 LIS S Tn e NS eaiEdloh DESTRR B val' Sor Rep W

Lys Cys Cys Thr A u Ser 465470475480 Leu Val Asn Arg Arg Pro Cys

E@I:az'g‘lia A|§(paul.ycs; g%g/q‘hr '%Sy% IgﬂeuATa rG1u8 ugef'ygﬁysol}yss%tslx iV§1t]i ng ST25

Ala

hr_.4
570

Ala Ser Gin Ala Ala Leu Gly Leu
580 585

<210> 68

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA20: HA with Q397C

<400> 68

Asp

1

Glu

GIn

Phe

ser

65

Arg

Glu

Pro

Asp

Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu

Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu GIn
20 25 30

Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Ala Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp LysS
50 55 60

Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
70 75 80

Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
85 90 95

Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140
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Tyr

Val

Pro Lys Gu Phe Asn Ala GQu Thr Phe Thr Phe His Ala Asp 500505510

Ile Cys Thr Leu Ser Qu Lys Qu Arg Gn Ile Lys Lys G n Thr Al a 515520525

Leu

Val

GQu Leu Val Lys His Lys Pro Lys Ala Thr Lys Gu G n Leu 530535540

Lys Ala Val Met Asp Asp Phe Ala Ala Phe vVal Qu Lys Cys Cys Lys
545550555560 Al a Asp Asp la‘iss@WsEHNg &8, Phapflsoildu Gu Ay Lys Lys Leu

Val

565570575 Ala Al a Ser

Gn Ala Ala Leu Ay Leu 580585 <210> 68 <211> 585

<212> PRT, <213> Artificial %uence <220> <22 &5A20 HA with @@97C <400>

68 AN TS ISPSel YEIAla VAl

GIuAsn

Cys
Lys
Thr
Tyr
Cys
Arg
Thr

Pro
T
Leu
Ay
Rtys
Pro
Phe

| istiser

Arg

Arg

Ser

cys

Leu

305

Glu

Arg

Tyr

Cys

Gln

385

Tyr

Al LR <o BhopRBe 148 1agp AL %u Ay Gu 151015
Phe Lys Al a Leu val Leu Ile Al'la™Phe Ala A n Tyr eu Gn 202530 G n
Phe Qu Asp Hs Val Lys Leu Val Asn Qu Val Thr du 354045 Phe Al a
Y5 AlalATAl %ggfgbr Q'y @ér Cmﬁ gﬂuapé‘ha eyB XSpAla 41805560 Ser Leu His
Phe Ay As ys Leu Cys Th Al a Thr Leu$5707580 Arg Au Thr
Gu Met Ala Asp Cys Cys Ala Lys Gn GQu Pro 859095 Qu Arg Asn Gu
Leu L& rPrieii sysLyeu Asp (NsprAsrAr?rA:spAsTu léy LM30AUE580 Pro Arg Leu Val
G u Vall88sp val Met Cysl&hr Ala Phe His ¥95120125 Asp Asn Gu Gu
Leu Lys Lys Tyr Leu Tyr Qu Ile Ala Arg 130135140 Page 96 01 SQ

Sl2byd IGTREEg204d Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
230 235 240

His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Glin Asp Ser Ile Ser
260 265 270

Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

ITe Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
_ 310 315 320

Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Asn Leu Ile Lys Gln Asn Cys Glu Leu Phe Glu Cys Leu Gly Glu
390 395 400

Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415
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Arg

H's Pro Tyr Phe Tyr Ala Pro Gu Leu Leu Phe Phe Ala Lys Arg

145150155160 Tyr Lys Ala Ala Phe Thr Au Cys Cys G n Ala Ala Asp Lys Ala

Al a
Ser
du
Pro
Lys 2
Asp
Ile
Ser
Pro
Tyr
Tyr
Al a
Pro
Au
Leu
Lys

165170175 Cys Leu Leu Pro Lys Leu Asp Qu Leu Arg Asp Gu Ay Lys Ala
180185190 Ser Ala Lys G n Arg Leu Lys Cys Ala Ser Leu @ n Lys Phe Ay
195200205 Arg Al a Phe gyysg AligeifigPs i1y HealbGio 0 Leu Ser Gn Arg phe
210215220 Lys Ala Qu Phe AI a Gu Vval Ser Lys Leu Val Thr Asp Leu Thr
523023524 VaI s Q&F C% Leu Leu Gu Cys Al a

AP %y ?szé é’ek\s‘ﬁ’ 3 VSAFI%HASPI ng Y &% Asn G n Asp Ser
Ser 2602652 Ser Lys Leu Lys Gu Cys Cys 4 u Lys Pro Leu Leu G u Lys
H s 275280285 Cys Ile Ala Qu Val Qu Asn Asp Au Met Pro Ala Asp Leu
@l ¢ ﬁg&u@ ©esu Cps 4-YA ?@550 Ble Ala| LG 41 géfetw%o A¥p Val Cys Lys Asn
Al a 305310315320 G u Al Asp Val Phe“f2u @y Met Phe Leu Tyr du

Ala Arg 325330335 Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu
1A12 Gy ASA (0345880 Smyrvad;l \&1Theu Risn GJeluL@I GysyalOyeu Bjs Ala Ala Ala Asp
Hi s % 355360365 Cy#SFyr Ala Lys Val 4Bhe Asp G u Phe Lys Pro Leu Val
G u Pro 370375380 A n Asn Leu Ile Lys G n Asn Cys Qu Leu Phe Gu Cys
@y G TBBFEB0305400 AEyrargysaPlrar Gys émc&karﬂremd_surval Arg Tyr Thr

L‘ifg Val Pro 405416495 Page 97 01 8O |isting ST25 #80FEB- 2010

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser GIn Ala Ala Leu Gly Leu
580 585

<210> 69
<211> 585
<212> PRT
<213> Artificial sequence

<220>
<223> TA21: HA with A504C

<400> 69

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu GIn
20 25 30

Gln Cys ggo Phe Glu Asp His val Lys teu val Asn Glu val Thr Giu
40
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Gn Val Ser Thr Pro Thr Leu Val du val Ser Arg Asn Leu Ay Lys 420425430
Val Gy Ser Lys Cys Cys Lys H's Pro Qu Ala Lys Arg net Pro Cys 435440445
Ala Au Asp Tyr Leu Ser Val val Leu Asn @ n Leu Cys val Leu H s 450455460
G u Lys Thr Pro val ser Asp Arg val Thr Lys cys cys Thr du Ser
465470475480 Leu Val Asn Rfgsd\19sHing §¥5 Phaegeso) a Leu G u Val Asp Qu
Thr 4$2480148%s Ty &al vdr alhyspGiu Bee Mancil asidaysThsp Bhe Thr Phe His Al a
Asp 5005856510 Ile Cys Th5Leu Ser GQu Lys6@ u Arg Gn Ile Lys Lys @n Thr
Al a 515520525 Leu val Gu Leu val Lys Hs Lys Pro Lys Ala Thr Lys Au Gn
Leu S52053&b49s v AlwapialclYBispAsys Aep dyReTHd gaflaaPha Val G u Lys Cys Cys
Lys 95550555560 Ala A8p Asp Lys Qu Tar Cys Phe Ala G800 Qu Ay Lys Lys
Leu Val 565570575 Ala Ala Ser Gn Ala Ala Leu Ay Leu 580585 <210> 69 <211>
585 AP 361 ek Ay REAUEUCESRROTY AT GTABR, HA W ih ASOAC
<400> 69 Asp Ala H$ Lys Ser u vab Al'a H's Arg PhesLys Asp Leu Ay Qu
151015 A u Asn Phe Lys Ala Leu Val Leu Ile Ala Phe Ala G n Tyr Leu Gn

SO B ORI Al 080 1 T

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 ' 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320
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Phe
Leu
du
Asn
Leu
Au
Pro
Lys
Leu
Al a
Al a
Al a
Val
Arg
Ser
Cys

Leu

Ala Lys Thr Cys Val Ala Asp Qu Ser Ala Qu Asn Cys Asp Lys 505560 Ser
H's Thr Leu Phe Ay Asp Lys Leu Cys Thr Val. Ala Thr Leu 65707580 Arg
Thr Tyr Ay Gu nmet Ala Asp cys Cys Ala Lys Gn GQu Pro 859095 Gu Arg
Gu Cys Phe Leu A n H's Lys Asp AS Asn Pro Asn Leu 100105110 Pro Arg
Val Arg Pro Qu Val Agp &phiMelhg@sThi-rBapdiioe Hi s 115120125 Asp Asn
@lu Aty LiFhashewnllylise lLys Gllyr méterhd yweuGyr Gle TAraalar grd 30135140 Arg Hi s
Tyr Phe Tyr AI®5Pro Gu Leu Led3®he Phe Ala Lys3¥ g 145150155160 Tyr
Ala Ala Phe Thr Gu Cys Cys G n Ala Ala AS Lys Ala Ala 165170175 Cys
L YO Pky AshetyrAser Gal JaauLA gedeuGry Gy AldsLydl ahSer 180185190 Ser
Lys A n Arg4Deu Lys Cys Al a3&er Leu Gn Lys 3¥Ae Ay G u 195200205 Arg
Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gn Arg Phe Pro 210215220 Lys
Gyt Ee A arhE LeuValu 965 %&Scﬁemyaﬁhawa ASP dr8UniNG1kYys 225230235240
H's Thr3& u Cys Cys His 38oy Asp Leu Leu @b& Cys Ala Asp Asp 245250255
Ala AS Leu Ala Lys Tyr Ile Cys G u Asn G n Asp Ser |Ile ser 260265270

3 Wi DOl K6 e Trnistorkis ML QUTErEro cor 200295000

Ala Ala Asp Phe val G u Ser Lys Asp val cys Lys Asn Tyr Al a

20510320, Pre ST 199 28 U TG0 S @, Aop Vel Phe Len

395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

G1ln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Cys Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 ' 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys LysS
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu
580 585
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325330335 Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr
340345350 Tyr Qu Thr Thr Leu Qu Lys cys Cys Ala Ala Ala AS Pro Hs Qu
355360365 Cys Tyr Ala Lys Val Phe Asp Gu Phe Lys Pro Leu Val Gu Gu Pro
370375380 A n Asn Leu Ile Lys Gn Asn Cys Gu Leu Phe Gu dn Leu Ay Qu
385390395400 Tyr Lys Phe @Gins\sRs&my 564 keleegdboy 9 Tyr Thr Lys Lys Val
Pro 4054610405 A n Val Ser Thr Pro Thr Leu val GQu Val Ser Arg Asn Leu Gy
Lys 42314%5?36 Val @y Ser Lys Cys Cys Lys His Pro Qu Ala Lys Arg Met Pro
cys 4%§ 0 &g Tyr Leu ser val val Leu Asn @n Leu Cys Val Leu
H s 4504554% 1éc3afysééq¢§r$_cePro Val Ser Asp Arg Val Thr Lys Cys Cys Thr Qu
Ser 462470475480 Leu Val Asn Arg Arg Pro Cys Phe ser Ala Leu G u Val Asp

A u T¥234854304 98 With Wal8CPro Lys G u Phe Asn Cys G u Thr Phe Thr Phe His
Al a 354%&0 05510 Ile Cys Thr Leu Ser u Lys GQu Arg Gn Ile Lys Lys Gn
Thr a 515520525 Leu Val GQu Leu Val Lys His Lys Pro Lys Ala Thr Lys Gu
G n Le=p BBOH3I534G $ers G valaAlalvBis Asp PRspLPheéspl leuAGly RRe val d u Lys Cys
oys LYs 545550555580 Ala Asp AS Lys9G u Thr Cys Pheldla Gu Gu Ay Lys Lys
Leu Val 565570575 Ala Ala Ser G n Ala Ala Leu Ay Leu 580585 01 SQ Ilisting
ST25 diir EEB—PB@]JQ%S<Rﬂ£]2eJG/a¢2ﬂelP§?Ba1a Phe Ala G1n '%r Leu GIn

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asn Cys Asp Lys
50 55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr g1y Glu Met Ala Asp g%s Cys Ala Lys Gln g}u Pro
5

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His.Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

Page 101



<212> PRT <213> Artificial sequence <220> <223> TA22: HA with A578C <400>

70 Asp Ala His Lys Ser

du
Cys
Lys
Thr
Tyr
Cys
Arg
Thr
Phe
Al a
Pro
Adn
Lys
Phe

Asn
Pro
Thr
Leu

S
Pro
Phe

Ao
Phe
Lys

Freg
Al a

Al a
Cys

Leu
305
Glu
Arg
Tyr
Cys
Gln
385
Tyr
GlIn
val
Ala
Glu
465

Leu

Tyr

GQu Val Ala H's Arg Phe Lys Asp Leu Ay dJu 151015

Phe Lys Ala Leu Val Leu Ile Ala Phe Ala A n Tyr Leu G n 202530 G n
Phe G u Asp His
Al a Asp
Phe Ay Asp Lys
Au Met _Ala As

Cys Val

WU Ter F1H
A u val Asp

S pS
ik

Leu Lys Lys Tyr
A2 ARP

Thr

d

#,s

a_kys
Cys

Val Lys Leu Val Asn GQu Val Thr G u 354045 Phe Al a
Goi 261 i & ihgEths AL Fp8S20A9P Lys 505560 Ser Leu His
Leu Cys Thr "Val Ala Thr Leu 65707580 Arg G u Thr
%s C%s Al a Lys Gﬂ‘ G u Pro 859095 Gu Arg Asn Qu
P BIPASHEPrISUARHY (¥t A8 1% Pro Arg Leu Val
Met Cys Thr a Phe His 115120125 Asp Asn u Qu
Leu Tyr Gu lle Ala Arg 130135140 Arg His Pro Tyr
&0 lﬂWeC%éwpénL%ﬂ ARy %5@3’0%5160 Tyr Lys Ala
An Aa’®a Asp Lys Al a?Pa 165170175 Cys Leu Leu

Leu Asp Gu Leu Arg Asp Qu Gy Lys Ala Ser 180185190 Ser Ala Lys
LeulLg

Tr pzﬁg
d u Val

9 yEyGluALms
a Val
Ser

Ala Arg 8% Ser dn Arg PR
Lys

Ile Ala Glu val Glu

290

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

val

Gly

Glu

450

Lys

val

val

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

ser

ser

435

Asp

Thr

Asn

Pro

Asp

Asp

340

Thr

Lys

Ile

Gln

Thr

420

Lys

Tyr

Pro

Arg

Lys
500

Phe

val

325

Tyr

Leu

val

Lys

Asnh

405

Pro

Cys

Leu

val

Arg

Glu

val

310

Phe

ser

Glu

Phe

Gln

390

Ala

Thr

Cys

Ser

Ser

470

Pro

Phe

Sgs GlauLyd RroyieuPhey Gﬂ% L@susero§290205 Arg Al a Phe
Pro 210215220 Lys Ala Qu
Leu Val Thr Asp Leu Thr Lys 225230235240 Page 101

Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
295 300

Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
315 320

Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
330 335

val val Leu Leu Leu Arg Leu Ala Lys Thr
345 350

Lys Cys Cys Ala Ala Ala Asp Pro His Glu
360 365

Asp Glu Phe Lys Pro Leu val Glu Glu Pro
375 380

Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
395 400

Leu Leu val Arg Tyr Thr Lys Lys val Pro
410 415

Leu val Glu val Ser Arg Asn Leu Gly Lys
425 430

Lys His Pro Glu Ala Lys Arg Met Pro Cys
440 445

val val Leu Asn Gln Leu Cys val Leu His
455 460

Asp Arg val Thr Lys Cys Cys Thr Glu Ser
475 480

Cys Phe ser Ala Leu Glu val Asp Glu Thr
490 495

Asn Ala Glu Thr phe Thr Phe His Ala Asp
505 510
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01 SQ listing ST25 11-FEB-2010 Val His Thr AQu Cys Cys H's Ay Asp Leu Leu
cys Ala Asp Asp 245250255 Arg Ala Asp Leu Ala Lys Tyr Ile Cys Au Asn

Au
Adn
Leu
Al a
Cys
Leu
Leu
Al a
Pro
Phe
Arg
val
Au
Asn
Thr
Ser
Au

Asp Ser
G u Lys
Asp Leu
Lys Asn

Il e Ser

Ser

Tyr Ala 30531031

260265270 Ser Lys Leu Lys Qu Cys cys Qu Lys Pro Leu

His 275280285 cys Ile Ala Qu val Qu Asn Asp Qu net Pro
Pro Ser 290295)109%I:|qgtmga5ﬂ5a1m39moVal A u ser Lys Asp val
5
0

E/r Gu_Tyr Al a Ar? 335 ArcPJ Igis Pro As(;:l Tﬁ ser val val Leu Leu
1§ £ TAL 4ty Serrhft 246331800 RJF B MAYTHFEY &8 Lys oys oys Ala
fo Hs du 355360365 Cys Tyr Ala Lys Val Phe Asp A u Phe Lys
AQu Qu Pro 370375380 A n Asn Leu Ile Lys @ n Asn cys Gu Leu
Glgy-eq Yalglys
Lys Lys Val
Ser Arg Asn Leu Ay Lys
Alys Al VAR gheveAsiPASP Bhe

Al a Asp
Leu Val

S

Leu Cys Val

L

el

20 Qu Ala Lys Asp val Phe Leu Ay net Phe

3253

Hi s

Lys Cys Cys Thr du Ser
Alla hs AGh Lysat1ATpr @ys
PhebHi s Al a

Thr Phe

Thr

Ala Cys Ser Gln Ala Ala Leu

<210> 71
<211> 585
<212> PRT
<213> Artificial sequence

<220>

580

<223> TA23: HA with A581cC
<400> 71

Asp Ala
1

Glu Asn
GIn Cys
Phe Ala

50
ser Leu
65
Arg Glu
Glu Arg

Pro Arg

AsSp Asn
130

His

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Lys

Lys

20

Phe

Thr

Thr

Tyr

Glu

100

val

Glu

ser

Ala

Glu

cys

Leu

Gly

85

cys

Arg

Thr

Glu

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

val

val

His

Ala

55

Gly

Met

Leu

Glu

Leu
135

§§§39(§3§5‘210@51’§/1@ Ey{g LpReClE HIMARUAl a Leu Leu val
val

405410415 G n Ser Thr Pro Thr Leu val Gu
420425430 Val @y Ser Lys Cys Cys Lys H's Pro
MBS ALD LS Y1aGTY hYASGYSTRYS Il_-gs Ser Val Val Leu
450455460 W% Lys Thr Pro V8P Ser Asp Arg Val
465470475480 Leu val Asn Arg Arg Pro cys Phe
Al AB8A00eA5GTy LyvalysPreu a3 3 u Phe Asn Al a
Asp 500805510 Page 102 375

Gly Leu
585

Ala His Arg Phe Lys Asp Leu Gly Glu
10 15

Leu Ile Ala Phe Ala GIn Tyr Leu GlIn
25 30

val Lys Leu val Asn Glu val Thr Glu
40 45

Asp Glu Ser Ala Glu Asn Cys Asp Lys
60

Asp Lys Leu Cys Thr val Ala Thr Leu
75 80

Ala Asp Cys Cys Ala Lys GIn Glu Pro
90 95

GIn His Lys Asp Asp Asn Pro Asn Leu
105 110

val Asp val Met Cys Thr Ala Phe His
120 125

Lys Lys Tyr Leu IXS Glu Ile Ala Arg
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01 SQ listing ST25 11-FEB-2010 Ile Cys Thr Leu Ser Gu Lys Qu Arg Gn lle
Lys Lys G n Thr Ala 515520525 Leu Val GQu Leu Val Lys Hs Lys Pro Lys Ala
Thr Lys Qu G n Leu 530535540 Lys Ala Val nmet Asp Asp Phe Ala Al a Phe Va

G u Lys Cys Cys Lys 545550555560 Ala AS Asp Lys GQu Thr cys Phe Ala Gu G u
Ay Lys Lys Leu Val 56557Q375q Aar{gSst8 1 rsM@oAl @ Leu Gy Leu 580585
<210>ArglHi2 Pto TyB85Pke2 19> ARRTPro2dBP LAUtlidul BhealPhs ejaengse Ar@20> <223> TA23:  HA
with 1¥581C <400> 71 A3pOAla His Lys Se¥55F u val Ala H 46@rg Phe Lys Asp Leu
Gy Gu 151015 Gu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala G n Tyr Leu
G n 28258k @A Auspi ehPau@ys &9 chsansahid usp L xBd afen G u Val Thr Qu
354045 Phe Al a Lyslehr Cys Val AlalZ8p A u Ser Ala Gu Asn Cys Asp Lys
505560 Ser Leu His Thr Leu Phe Gy Asp Lys Leu Cys Thr val Ala Thr Leu
65707880, &f Qe Bro 11Ys T¥i AgpyG'lg Hed Birg Asp eeﬁpeqysLﬁymaNsar Lys Gn Gu Pro
859095 Gu Arg®en Qu Cys P eh.&'.uGlnHls Lys” A0 Asp Asn Pro Asn Leu
100105110 Pro Arg Leu val Arg Pro A u val Asp val Met cys Thr Ala Phe H's

115120128, £50, AN fg! 6 1,10, PREa K8 [Pl Dobhelety TG G e Ala A'g
- 195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val pPhe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu Gln Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415
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01 SQ listing 5T25 11-FEB-2010 Arg His Pro Tyr Phe Tyr Ala Pro G u Leu Leu

Phe
Al a
Asp
Leu
Leu
Val
Leu
du
Pro
Met
Asp
met
Leu
Cys
Phe
du
Leu

Phe
Al a
du
Gn
i
Thr
Leu

AmN
Leu

Pro
V@,I

Leu

AR

Leu
val

Tyr
Ile

Leu

Ala

Ala Lys Arg 145150155160 Tyr Lys Ala Ala Phe Thr u Cys Cys A n
Asp Lys Ala Ala 165170175 Cys Leu Leu Pro Lys Leu Asp Gu Leu Arg
Gy Lys Ala Ser 180185190 Ser Ala Lys G n Arg Leu Lys Cys Ala Ser
Lys Phe Ay G u 193280395 gdsrisa1tlheslymoAl a Trp Ala val Ala Arg
@n sAr grhiPherdPmor 20248328 ved Sdraafd asPheuAbly Gysl val ser Lys Leu
Asp Led2Phr Lys 225230245240 Val His Thr43@ u Cys Cys His Gy Asp
G u Cys Ala Asp Asp 245250255 Arg Ala Asp Leu Ala Lys Tyr Ile Cys
&y sbenysetys kgs 35 HBORAPZTO Aar Lyy/Argaetlyso Syl Cys Cys Gu Lys
Leu4Bu Lys Ser H s 205280285 Cys 1844 a Qu Val Gu Asn Asp Gu
Ala Asp Leu Pro Ser 290295300 Leu Ala Ala Asp Phe vVal A u Ser Lys
@’us ATHST)/%SL”euTXEr Ahad BA5BAPALRIAN QA cft dahySefifs Val Phe Leu Gy

yr Tyr Alsa Arg 3253303354699 His Pro Asp Tyr Ser val val
Leu Arg Leu Ala Lys Thr 340345350 Tyr A u Thr Thr Leu Qu Lys Cys

58 G FroPchSs def B4 gt digocl Al el @ s an men o6

Phe Gu @n Leu Gy G u 385390395400 Tyr Lys Phe G n Asn Ala Leu

11- F|':L§u2}'ﬁ_ Al rA'"Q Af'g '&S o SE Q40O Ran AspSc,q | GRLINg 5T25

490 495

val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
550 555 560

Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ser Gln Cys Ala Leu Gly Leu
580 585

<210> 72

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA24: HA with C558s

<400> 72

Asp
1

Glu
Gln

Phe

Ala His Lys ger Glu val Ala His égg Phe Lys Asp Leu g;y Glu

Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu Gln
20 25 30

Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Ala Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys ASp Lys
50 55
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G n val Ser Thr Pro Thr Leu val G u Val ser Arg Asn Leu Ay Lys 420425430
Val Gy Ser Lys Cys Cys Lys H's Pro Qu Ala Lys Arg Met Pro Cys 435440445
Ala Au Asp Tyr Leu Ser val val Leu Asn Gn Leu Cys Val Leu H s 450455460
G u Lys Thr Pro val ser Asp Arg val Thr Lys cys cys Thr du ser
465470475480 Leu Val Asn A0sq\n9sBify S¥S Ehersgepoy @ Leu Gu val Asp GQu
Thr 485490495 Tyr val Pro Lys G u Phe Asn Ala G u Thr Phe Thr Phe Hs Al a
AS 500505510 .11 e cys Thr Heu ser Au Lys u Aég1G nlle Lys Lys G n Thr
N a 58558 54s Ty Ve PRE PIVAPA/AYS 19 $Y5s Ty &3brd 3L JRT ABY Thr Lys Qu Gin
Leu 530535540 Lys Ala val net Asp Asp Phe Ala Ala Phe val Qu Lys Cys Cys
Lys 545550555560 Ala Asp Asp Lys Qu Thr cys Phe Ala. Qu Qu Ay Lys Lys
Leu A9 SB5FN0STHS @B]¥a GAY d1egepl aGARP Y8 WSaA %&Y@l‘iﬂf‘Lg £80585 <210> 72 <211>
585 <212> PRT <213> Artificial sequence <220> <223>"TA24: HA with C558S
<400> 72 Asp Ala His Lys Ser Qu Val Ala H's Arg Phe Lys Asp Leu Ay GQu
1510101uGArg ASh HiyeCysy£hd\Lgul @ln vas LUysuAsp asASNFIR® Asmle€ln Tyr Leu G n
202530 d n Cys ¥Wo% phe Qu Asp 3 val Lys Leu ve® Asn Gu Val Thr Qu
354045 Phe Ala Lys Thr Cys Val Ala Asp Qu Ser Ala Gu Asn Cys Asp Lys

50556#ro0 Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly Glu

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 : 330 335
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Page 105 01 SQ listing ST25 11-FEB-2010 Ser Leu Hi's Thr Leu Phe Ay Asp

Lys
Asp
Lys
val

Tyr
Leu
Cys

Leu

Leu Cys Thr Val Ala Thr Leu 65707580 Arg Gu Thr Tyr Ay Qu net Aa
Cys Cys Ala Lys Gn @u Pro 859095 Gu Arg Asn Au Cys Phe Leu Gn His
Asp Asp Asn Pro Asn Leu 100105110 Pro Arg Leu Val Arg Pro Gu Val Asp
met Cys Thr Ala Phe Higg 4493265 55+p5p1mBC§2MOG u Thr Phe Leu Lys Lys
Leu Tyr u lle Ala Arg 1 0135140 Arg His Pro Tyr Phe Tyr Ala Pro Gu
Leu Phe Phe Ala Lys Ar 5150155160 Tyr L s Ala ALa Phe Thr Gu Cys
At AR AL 8 A2 W 'aL9bE Y geHAg det Alal BYF BB Lys Leu Asp G u
Arg Asp Au dy Lys Ala Ser 80185190 Ser Ala Lys G n Arg Leu Lys Cys
Ser Leu G n Lys Phe Ay A u 195200205 Arg Ala Phe Lys Ala Trp Al a Val
A EBU T%ErThG FeuaGhu FhWé CZ?LGQEB@ZOAB/% E\I Rrodiis She Ala G u Val Ser
Leu Val Thr Asp Leu Thr 1% 225230235240%%31 His Thr Qu Qys Cys Hi s
Asp Leu Leu Gu Cys Ala Asp Asp 245250255 Arg Ala AS Leu Al a Lys Tyr
Gys @AMy Yalaghe Ssp ¢luePBeLyS GUR6EQY ¥VabeGluLGu Peg Lys G u Cys Cys
Lys b Leu Leu G u L3)7§ Ser His 275288%85 Cys Ile Ala Au val @u Asn
met Pro Ala AS Leu Pro Ser 290295300 Leu Ala Ala Asp Phe Val Qu
Ig Asp L¥al 116ysyd w3n Asn dysr GAb ae308216B1 5320 Ul GhAIGauLys Asp Val Phe
8 Met Phe Leu TyPOGd u Tyr Al a Ar3P>325330335

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys Vval Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

ITe Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Ser Cys LysS
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala ser Gln Ala Ala Leu Gly Leu
580 585

<210> 73
<211> 585
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Page 106 01 SQ listing ST25 11-FEB-2010 Arg Hi's Pro Asp Tyr ser Val Val

Leu
Cys
Phe
du
Leu
Val
Hi s
Val
Arg
Cys
Asn
Lys
Hi s
Phe
Thr
Al a

Leu Leu Arg Leu Ala Lys Thr 340345350 Tyr Qu Thr Thr Leu G u Lys cys
Ala Ala Ala Asp Pro His du 355360365 Cys Tyr Ala Lys Val Phe Asp Qu
Lys Pro Leu val Qu GQu Pro 370375380 G n Asn Leu Ile Lys G n Asn cys
Leu Phe Qu dn Leu Ggf & 4i38r39988°5490ekysoleys Phe G n Asn Ala Leu
\V@124r @rTyr Thr Lys Lys Val Pro 405410415 G n Val Ser Thr Pro Thr Leu
@213walArseficApl) seguenc@u Ay Lys 420425430 val Ay ser Lys cys cys Lys
Flrz%og u Ala Lys Arg Met Pro Cys 435440445 Ala A u Asp Tyr Leu Ser Val
Lo 3AsSaAGh N Haeithysseml Leu His 450455460 A u Lys Thr Pro val ser Asp
val Thr Lys Cys cys Thr A u Ser 465470475480 Leu Val Asn Arg Arg Pro
PH®0ser’3Al a Leu A u val Asp G u Thr 485490495 Tyr Val Pro Lys G u Phe

ro 2he. Thi R TS 5 | § Thr Leu Ser Qu
és@ E‘ﬂrﬁ HIT i‘*l?i” C@g et %Sﬁesggsg%géé%%gy oF & Len v Lys
Lys Pro Lys Ala Thr Lys Qu G n Leu 530535540 Lys Ala Val Met Asp Asp

al,. g S VS, 5455 6 | 8 Asp Asp Lys Gu
é%/@ é’%’gp %y %13GL§U a\é?/ i%/sggysajkeﬁ’e\/\ja %2@%59@&?5 Ala Ser Gn Al a
Leu Ay Leu 580585 <210> 73 <211> 585

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe A%a Lys Thr Cys val A;a Asp Glu Ser Ala ggu Asn Cys Asp Lys
5 5

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr g}y Glu Met Ala Asp S%s Cys Ala Lys Gln g}u Pro

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala '
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240
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01 SQ listing ST25 11-FEB-2010 <212> PRT <213> Artificial sequence <220>

<223> TA25: HA with C567S <400> 73 Asp Ala His Lys Ser Qu Val Ala Hs Arg
Phe Lys Asp Leu Ay G u 151015 G u Asn Phe Lys Ala Leu Val Leu Ile Al a Phe
Ala Gn Tyr Leu Gn 202530 Gn Cys Pro Phe Gu Asp H's Val Lys Leu Val Asn
Qu Val Thr du 354045 PhgyAb@ 1hysingheTdey 31 vite-#9® Asp G u Ser Ala Qu Asn
Cys As{l1 hys ThETEGO0CEeysadsHily Aby Leeu ddhellHoys Asla Ays Aspu Cys Thr Val Al a
Thr Leu 65707580 A4 G u Thr Tyr A%0G u Met Ala Aszgs Cys Ala Lys Gn GQu
Pro 859095 A u Arg Asn Qu Cys Phe Leu Gn Hs Lys Asp Asp Asn Pro Asn Leu
1001061 Prep Al ARU LY2lTyAr gl ePegs @1u Asdl cheAsyaderMele G¢8 Thr Ala Phe His
115120125 Asp 260 G u Qu Thr PRe5Leu Lys Lys Tyd70Leu Tyr Qu lle Ala Arg
130135140 Arg His Pro Tyr Phe Tyr Ala Pro Qu Leu Leu Phe Phe Ala Lys Arg
1451%5%@%@@4&& 4:\%9 M RNeyd Hro@dl (¥F RYSLYS BerAkigsAl @ Asp Lys Al a

Ala 1651701235Cys Leu Leu Przsdys Leu Asp G e8keu Arg Asp Gu Ay Lys Ala
Ser 180185190 Ser Ala Lys G n Arg Leu Lys Cys Ala ser Leu G n Lys Phe Ay

G u 1952 h y a 1, Al Ser Gn Arg Phe
Pro 2 ’%22%%33@2‘ %ﬁ%f@gbh%@@ geg 3 g‘ﬁr’*s y@e‘{\g% 52?’ Thr Asp Leu Thr
Lys 225230235240

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 ' 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510
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01 SQ listing ST25 11-FEB-2010 Val Hi'S Thr AQu Cys Cys H's Ay Asp Leu Leu

Au
Gn
Leu
Al a
Cys
Leu
Leu
Al a
Pro
Phe
Arg
val
Au
Asn
Thr
Ser
Au

Cys Ala Asp Asp 245250255 Arg Ala Asp Leu Ala Lys Tyr Ile Cys d u. Asn
Asp Ser. Ile Ser 260265270 Ser Lys Leu Lys Gu Cys Cys GQu Lys Pro Leu
G u Lys Ser His 275280285 Cys Ile Ala Qu val Gu Asn Asp Qu net Pro
Asp Leu Pro Ser 29029%30 Iqeytﬁgasﬁ@lm,;%oval A u Ser Lys Asp val
lyie A THiyr.eAl ser3@hi319818320rdaGln Alle Lyss LpsmiivathPhAdaLeu Gy net Phe
Tyr G ud¥yr Ala Arg 325380335 Arg His Pré2Asp Tyr Ser Val Val Leu Leu
Arg Leu Ala Lys Thr 340345350 Tyr GQu Thr Thr Leu G u Lys Cys Cys Al a
Aled Y5 B1@ Udusvdd Uys39580036brd Y §s TWa Mra Ly s1vab1rPbeu Asp G u Phe Lys
Leu M1 Gu Qu Pro 330375380 A n Asn54ku Ile Lys @ n Asn Cys G u Leu
Gu Gn Leu Ay du 385390395400 Tyr Lys Phe G n Asn Ala Leu Leu Val
ws ZHH vamekyéspva&p Bhe AASALDbhe \@weMﬁ'Ly&dysT&ys Pyo Thr Leu Val Qu
Asn Leu GsyoLys 420425430 831 dy Ser Lys 688 Cys Lys Hs Pro
AI a Lys Arg Met Pro Cys 435440445 Ala Qu Asp Tyr Leu Ser Val Val Leu

V8 B Lt Sof oAt LA T AR g pro s pne

Ala Leu G u Val Asp GI u Thr 485490495 Tyr Val Pro Lys G u Phe Asn Al a

TAhIr Pesl:t"mn eIa A'?a Leu éSp5:500505510

<210> 74

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA26: HA with D549C

<400> 74
Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe L%s Ala Leu val Leu Ile Ala Phe Ala Gln T5r Leu Gln
2 25 3

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe éga Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asn Cys Asp Lys
55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr §1y Glu Met Ala Asp Cys Cys Ala Lys GIn g;u Pro
5 90

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr teu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160
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01 SQ listing ST25 11-FEB-2010 Ile Cys Thr Leu Ser Gu Lys Qu Arg Gn lle
Lys Lys G n Thr Al a 515520525 Leu Val GQu Leu Val Lys His Lys Pro Lys. Al a
Thr. Lys Qu G n Leu 530535540 Lys Ala Val Met Asp AS Phe Ala Al a Phe Val
G u Lys Cys Cys Lys 545550555560 Ala Asp Asp Lys A u Thr Ser Phe Ala Qu
Gu dy Lys Lys Leu Val 535 gaﬁtﬁgasﬁ@lw%q(;\mb\l a Ala Leu Gy Leu
580585 <210> 74 <211> 585 <212> PRT <213> Artificial sequence <220> <223>
TA26:_HA wit 490 <400> 74 As HSLsser val' Ala H's Arg Phe
LyeC A0 A i 0he; 380 7 oy By g%ﬁeﬂﬁyé AeP1E 1 N20 e A Pho Al a
Gn Tyr Leu Gn 20 30 Gn Cys Pro e Qu Asp Hs Val Lys Leu Val Asn GQu
Val Thr @ u 354045 Phe Ala Lys Thr Cys val Ala Asp Qu Ser Ala A u Asn Cys
Asp LS 505568 @grtx%l&ew@pmu APR ASE) 9M§5y§y§yh& S€ys Thr val Al a Thr
Leu 65707580 Arg G u Thr Tyr d u met Ala As Cys Ala Lys Gn Qu
Pro 859095 A u Arg Asn Qu Cys Phe Leu Gn H's Lys Asp Asp Asn Pro Asn Leu
10010&11®1a3ﬂ-msm1g Arg) Lea|LyAr ysPAba Gen bheal Ghspyva?hene’cy &8 Thr Ala Phe His
115120125 Aslﬁ Asn G u Gu Thf%%he Leu Lys Ly$7 é-ryr Leu Tyr Gu lle Ala Arg
130135140 Arg His Pro Tyr Phe Tyr Ala Pro Qu Leu Leu Phe Phe Ala Lys Arg

14515015516 @hPags ATDTrp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430
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01 SQ listing ST25 11-FEB-2010 Tyr Lys Ala Ala Phe Thr Au Cys Cys A n Al a
Asp Lys Ala Ala 165170175 Cys Leu Leu Pro Lys Leu Asp G u Leu Arg Asp
Gy Lys Ala Ser 180185190 Ser Ala Lys A n Arg Leu Lys cys Ala Ser Leu
Lys Phe Ay du 195200205 Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu

Gn Arg Phe Pro 21021@32&,2hy&ﬁlgasﬁwlflﬁgéiﬁocal u val Ser Lys Leu Val

Al a
du
Gn
Ser
Thr
Leu
Asn
Leu

Pro Al a

Aja %M&ﬁﬂ‘y‘re%ﬁ% %ggs\@dsﬁgezen@a Cyy VahskPWHIS Phe Leu Gy Met

val
Phe
Leu
Al a
Lys
Leu
Val
Au

Asp Leu Thr Lys 225230235
€] S
&l s
Leu u Lys Ser H s 275230285 Cys Ile Ala
Asp

Leu

40 Val' H's Thr A u Cys Cys Hs Ay Asp Leu
Al a AS Asp 245250255 Ar Al.La Asp Leu Ala L Tyr Ile cys Gu
r-YP| @/SSEYs 389 2'7'U’§ AI])?S"X.% %}P@t(f'@ % Cys du Lys Pro
uval Au Asn Asp Gu Mt

Leu Pro Ser 290295300 Leu Ala Ala Asp_Phe val G u Ser Lys Asp

Gu Tyr Ala 325330335 Arg s Pro Asp Tyr Ser val val Leu

Leu Arg Leu Ala Lys Thr 340345350 Tyr G u Thr Thr Leu GQu Lys Cys Cys
Ay WsaThs Prer\ @ 1HEST @sn 895860366 %%SCYI%/QNT@FL@@ el é Phe Asp G u Phe

M83 Leu val du GHPPro 370375380

n Asn Leu lle G@n Asn Cys Qu

Phe Gu A n Leu Ay du 385390395400 Tyr Lys Phe G n Asn Ala Leu Leu
Areg Vajir AI:hrArbyAa"d_yso Vab APreosd0B44 04U561E naValspSetu Thr Pro Thr Leu Val
Val Ser Arg Astleu Ay Lys 4204995430 Page 111 495

Tyr val

Ile Cys

Leu val
530

Lys Ala
545

Ala Asp

Ala Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asp Ala
1

Glu Asn

GIn Cys

Phe Ala
50

Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
535 540

val Met Cys Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
550 555 560

Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ser GIn Ala Ala Leu Gly Leu
580 585

75

585

PRT

Artificial sequence

TA27: HA with D562C
75

His Lys Ser Glu val Ala His Agg Phe Lys Asp Leu g;y Glu
5 1

Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu Gln
20 25 30

Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
55 60
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01 SQ listing ST25 11-FEB-2010 Val Gy Ser Lys Cys Cys Lys H's Pro Qu Al a

Lys
Leu
Cys
Leu
Phe
Ile
Al a
Val
Au

Arg met Pro Cys 435440445 Ala A u Asp Tyr Leu Ser Val val Leu Asn G n
Cys Val Leu Hi's 450455460 G u Lys Thr Pro Val Ser Asp Arg val Thr Lys
Cys Thr A u Ser 465470475480 Leu val Asn Arg Arg Pro cys Phe ser Al a
GQu val Asp Au Thr 483499495cihy s¥a 1Preslysod u Phe Asn Ala A u Thr
Tdur Bhe Hii sThAl BevAspe 509 L¥s ILkee sTRAhvaleddaSehir Gew Lys G u Arg G n
L8 Lys G n Thr A78 515520525 Leu A%l G u Leu Val Bfs His Lys Pro Lys
Thr Lys Au G n Leu 530535540 Lys Ala Val net Cys Asp Phe Ala Al a Phe

Grg WP TRY SryeYS1yL%Su MR OORORES @Ys Alyd ABD LAS 61y &1U3pHo Thr Cys Phe Al a
GQu Ay Lys Ly8 Leu Val 565570995 Ala Ala Ser B®h Ala Ala Leu Ay Leu

580585 <210> 75 <211> 585 <212> PRT <213> Artificial sequence <220> <223>

TA2T: G'IIdAA?‘B ta8n %@2&54@91&5@@15

Lys
Gn
val

Asp
Asp

niSA‘ILgsHls% k¥ aSRTprel Ns@kuAl @ His Arg Phe
Asp Leu dyi0@l U 151015 G u Asn Phe Lys Ala Ll Val Leu Ile Ala Phe Al a
Tyr Leu G n 202530 G n Cys Pro Phe Qu Asp Hs val Lys Leu Val Asn G u

[t B8y Ve Prd S IcISE VR ettt B R PAFC T Lew phe o
Lys Leu Cys Thr Val Ala Thr Leu 65707580

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp teu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
- 245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 : 270

ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 _ 330 335
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Arg Gu Thr Tyr Ay Gu Met Ala Asp Cys Cys Ala Lys Gn Gu Pro 859095 Gu
Arg Asn Qu Cys Phe Leu A n H's Lys Asp Asp Asn Pro Asn Leu 100105110 Pro
Arg Leu Val Arg Pro Qu val Asp Val net cys Thr Ala Phe Hi s 115120125 Asp
Asn Gu Qu Thr Phe Leu Lys Lys Tyr Leu Tyr Au Ile Ala Arg 130135140 Arg
H's Pro Tyr Phe Tyr Ala Prg & YileihgletrsPhe-FeRerddoa Lys Arg 145150155160
Tyr larg Wl 2 b aspheyrTBer Glall vals Ly Se@ teuAhieg Aka AMapLysyghAl a Ala 165170175
Cys Leu Leu Pra340ys Leu Asp G u34®u Arg Asp Au 330y Lys Ala Ser 180185190
Ser Ala Lys A n Arg Leu Lys Cys Ala Ser Leu Gn Lys Phe Ay G u 195200205
Arg Alya Enethysri geuTeihu Alya ®al cyd a14rMal &1k Rep Haonu#A g1fPhe Pro 210215220
Lys Ala Qu3Phe Ala Qu Val B Lys Leu Val BRb Asp Leu Thr Lys
225230235240 Val Hs Thr Gu Cys Cys Hs Ay Asp Leu Leu Au Cys Ala Asp
2%52;%§5 aAhyg ﬂ1aPﬁ§QsEeé’lLN>ﬁe Lys PRer Ldd YaPVFuFiL Ape G n Asp Ser lle
Ser 70 Ser Lys Lew7sys Gu Cys Cys3g u Lys Pro Leu Leu Qu Lys Ser
H s 275280285 Cys Ile Ala Gu val Qu Asn Asp Gu Met Pro Ala Asp Leu Pro

PP TR R S i g A S A A

AI a Arg 325330335 01 SQ Ilisting ST25 11- FEB- 2010 Arg H's Pro Asp Tyr Ser
Val val Leu eu.Le 0345350 Wah grg Thr Thr Leu du

lys s B PRE R Aeranda A b vl degyr e B8 BV

G1ln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly LysS
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala phe val Glu Lys Cys Cys LysS
545 550 555 560

Ala Cys Asp Lys Glu Thr cys pPhe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser GIn Ala Ala Leu Gly Leu
580 585

<210> 76
<211> 585
<212> PRT
<213> Artificial sequence
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355360365 Cys Tyr Ala Lys Val Phe Asp Gu Phe Lys Pro Leu Val Gu Gu Pro
370375380 G n Asn Leu Ile Lys Gn Asn Cys Qu Leu Phe Au Gn Leu Ay GQu
385390395400 Tyr Lys Phe A n Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val

Pro
Lys
Cys
H s
Ser
du
Al a
Thr
dn
Cys
Lys

405410415 G n Val Ser Thr Pro Thr Leu val GQu Val Ser Arg Asn Leu Ay

420425430 Val Gy Ser ghy§q P stingsstss1timsPs®od u Ala Lys Arg Met Pro
435440445 Ala Qu Asp Tyr Leu Ser val val Leu Asn An Leu Cys Val Leu

55460 A u Lys Thr Pro val Ser Asp Arg Val Thr Lys Cys Cys Thr Qu
@%oﬁgﬁ%‘ﬂ%{}?‘vﬁ?&ﬁsn Arg Arg Pro Cys Phe Ser Ala Leu Qu Val Asp
Tdwpo485490495 Tyr Val Pro Lys Qu Phe Asn Ala A u Thr Phe Thr Phe His
Asp 500505510 Ile Cys Thr. Leu Ser Qu Lys Qu Arg Gn lle Lys Lys Gn

s s H2935 $eucVhivab Ala Bis ¢a8 AhgsLly§ 4spkeu gﬂ/% Ala Thr Lys Gu
Leu 530535540 Lys Ala Val Met p Asp Phe Ala Ala Phe Val G u Lys Cys
Lys 545550555560 Ala Cys Asp Lys Qu Thr cys Phe Ala AQu Qu Gy Lys
|Cy Asrl PBE3YBOSIAS LAY yaA| leuSEte @la PRearld glndiyr@eu Géy 580585 <210> 76

<211> 585 <212¥0PRT <213> Artif#2ial seqguence 644 SQ listing 5T25
11- FEB- 2010 <220> <223> TA28: HA with E505C

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe éga Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asn Cys Asp Lys
55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255
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<400> 76 Asp Ala His Lys Ser Qu Val Ala H's Arg Phe Lys Asp Leu Ay GQu
151015 A u Asn Phe Lys Ala Leu Val Leu Ile Ala Phe Ala A n Tyr Leu Gn
202530 G n Cys Pro Phe A u Asp Hi s val Lys Leu val Asn Gu val Thr Qu
354045 Phe Ala Lys Thr Cys Val Ala Asp Qu Ser Ala Gu Asn Cys Asp Lys
505560 Ser Leu His Thr LewiPse 16&vingserdsysilred-£919 Thr Val Ala Thr Leu
65707580 Arg d u Thr Tyr Ay G u net Ala Asp Cys Cys Ala Lys Gn @Qu Pro
859095 G g fiu C¥s Pqe Leu g S n@ﬁP Asn Pro Asn Leu
10010581815 o LuXAaITYA ePEﬁ@l 4 ‘\fa%ase = &j5 Thr Ala Phe His
115120125 Asp n Qu Gu Thr Phe Leu Lys Lys Tyr Leu Tyr Au lle Ala Arg
130135140 Arg H's Pro Tyr Phe Tyr Ala Pro Qu_Leu Leu Phe Phe Ala Lys Arg
145155%55\156? ;erSL%J @/%1 XP o5 1 gySrﬁﬂ"OGeH £S5 SEY <Y PRAFRS Al a Asp Lys Al a
Ala 1651701 % Cys Leu Leu Pro Lys Leu Asp 4 u eu Arg Asp u Ay Lys Ala
Ser 180185190 Ser Ala Lys G n Arg Leu Lys Cys Ala Ser Leu G n Lys Phe Gy
du 1%2?%653 Ay WhGPhé«Sgy%spAﬁhJ Tep MoaA lamASRLeuAPlp 8L ser A n Arg Phe
Pro 2102 20 Lys Ala d #%Phe Ala A u val 3% Lys Leu val Thr Asp Leu Thr
Lys 225230235240 Val His Thr AQu Cys Cys Hs Ay Asp Leu Leu Gu Cys Al a
Asp RUHABY 26D Peg¥allBu B 63 |AISBtVaﬁgC)3T255 WEnFER: 2@40 Arg Ala Asp Leu
Ala 3% Tyr Ile Cys G Asn Gn Asp Setldlle Ser

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu Ile Lys Gln Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr pro val ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Cys Thr Phe Thr Phe His Ala Asp
500 ' 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 ' 520 525
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260265270 Ser Lys Leu Lys Qu Cys Cys GQu Lys Pro Leu Leu Qu Lys Ser H's
275280285 Cys Ile Ala Qu val Gu Asn Asp Gu Met Pro Ala Asp Leu Pro Ser
290295300 Leu Ala Ala Asp Phe val du ser Lys Asp val Cys Lys Asn Tyr Al a
305310315320 G u Ala Lys Asp Val Phe Leu Ay Met Phe Leu Tyr Au Tyr Ala

Arg
Thr
Au
Pro
du
Val
Ay
Pro
Leu
Au
Asp
Hi s
Adn
Leu

325330335 Arg His ProoAsey Tyseid@r sl 1valeslgsroleu Leu Arg Leu Ala Lys
340345350 Tyr A u Thr Thr Leu G'u Lys Cys Cys Ala Ala Ala Asp Pro H's

355360365 cys Tyr Ala.Lys Val Phe p_.du Phe L Pro Leu Val Gu Qu
EER A S %éntxwgueyweo &5 AT YERIuET PR Gu Gn Leu Oy
385390395400 Tyr Lys E’ e Gn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys
Pro 405410415 A n Val Ser. Thr Pro Thr-Leu val Qu Val Ser Arg Asn Leu
L%/ Ao X2 A8 ASR ég yheetla Ha @)e ggsq_‘yéyﬂics}’sﬁzﬁ %gl Al a Lys Arg Met
C 435440445 Al a u Asp Tyr Leu r Val Val Leu h dn Leu Cys Val
Hi s 450455460 Q u Lys Thr Pro val Ser Asp Arg val Thr Lys cys Cys Thr
da 485404548 e Gyal PhasAlaaGiu Ay ©ho Ly d-yPhieus¥al Al a Leu d u val

G u Thr 48549045 Tyr Val Pro BY2 du Phe Asn A2 Cys Thr Phe Thr Phe
Al a Asp 500505510 Ile cys Thr Leu ser Qu Lys Au Arg An Ile Lys Lys
Tia AlasedsxBA0SREARPageuldly LOL SQ |isting ST25 11- FEB-2010 Leu Val GQu
val Lys Hi 80ys Pro Lys Al a’&hr Lys Gu G n Leu

<210> 77

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA29: HA with L585C

<400> 77

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu GIn
20 25 30

Gln Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Aga Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asn Cys Asp Lys
5 55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro
85 90 95 '

Glu Arg Asn Glu Cys Phe Leu Gln His LysS Asp Asp Ash Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160
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530535540 Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val GQu Lys Cys Cys Lys
545550555560 Ala Asp Asp Lys Qu Thr Cys Phe Ala Qu Qu Ay Lys Lys Leu
Val 565570575 Ala Ala ser Gn Ala Ala Leu Ay Leu 580585 <210> 77 <211> 585
<212> PRT <213> Artificial sequence <220> <223> TA29: HA with L585C <400>
77 Asp Ala His Lys Ser d yVah 1AAeidd sTA 91 fh@-bosp Asp Leu Ay A u 151015
G u Asir B allysaldl ehd-ebr AL dysucyd &TAl AlaPhta Abp 1GisnaTymiaeu G n 202530 G n
Cys Pro Phe Qu AsppHi s val Lys Led7Qal Asn A u Val17hr d u 354045 Phe Al a
Lys Thr Cys val Ala Asp Qu Ser Ala Qu Asn Cys Asp Lys 505560 Ser Leu His
Thr Leu Be B ety veu by 6o dhiryalspAtu By haUARDEAV580 Arg Gu Thr
Tyr Ay Qu Metigdla Asp Cys Cysig8a Lys Gn Qu 0 859095 G u Arg Asn Qu
Cys Phe Leu A n H's Lys Asp Asp Asn Pro Asn Leu 100105110 Pro Arg Leu Val

Arg ef}ﬂé‘ al RSk ille %}és?rﬁ"ae o VS phkodRPEIR ASp Asn Gu Qu
Thr e Leu LgysG Eys YL Aé]se L uAFa A%g 1301§g140 Arg H's Pro Tyr
Phe Tyr Ala Pro Qu Leu Leu Phe Phe Ala Lys Arg 145150155160 01 SQ listing

ST25 B- QT s Al I Thr u Ala Ala Asp Lys
g 5% %6]‘7@ ’g/ 'TE%L@} &Jaﬁpgl) euz %ArgLﬁhe ,&rp% Asp Gu Ay Lys
AI a Ser 180185190

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 : 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430
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Ser Ala Lys G n Arg Leu Lys Cys Ala Ser Leu Gn Lys Phe dy G u 195200205
Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu ser G n Arg Phe Pro 210215220
Lys Ala Gu Phe Ala Gu Val Ser Lys Leu Val Thr Asp Leu Thr Lys
225230235240 Val His Thr Au Cys cys Hs Gy Asp Leu Leu Gu Cys Ala Asp
Asp 245250255 Arg Al a Asp ghesq AigringSsms 11l@sCysr10@d u Asn G n Asp Ser |le
Ser 2A@E126b278ar I8/ Cys cheu ybyisi sGhro G ANasLyd urgywetPpimo kgst Leu G u Lys Ser
Hi s 2752802885Cys Ile Ala G4f0val G u Asn As@4bd u met Pro Ala Asp Leu Pro
Ser 290295300 Leu Ala Ala Asp Phe Val GQu Ser Lys Asp val Cys Lys Asn Tyr
Al'a 3053¢03h3826 rd &l AbA ViaY SvASpelalsn R Law i walVetelPlnesLeu Tyr G u Tyr
Ala Arg 825330335 Arg Hi s#5Pro Asp Tyr Ser4&@l Val Leu Leu Leu Arg Leu Ala
Lys Thr 340345350 Tyr GQu Thr Thr Leu Qu Lys Cys Cys Ala Ala Ala Asp Pro
H's Gy 800360388 Gy sIyiashl A VAL BRechSRyE 1hiPBR, ks Pro Leu Val @
G u Prgs 370375380 G n4pen Leu 1le Lys 445n Asn'cys Gu 480 Phe Gu A n Leu
Ay du 385390395400 Tyr Lys Phe G n Asn Ala Leu Leu Val Arg Tyr Thr Lys

o & (L8R P bEISh: Asedse il ek il b &) S 08 O

Cys Lys His Pro Qu Ala Lys Arg Met Pro Cys 435440445 Ala A u Asp Tyr Leu
ser val v Leu Asn. G n Leu s Val_, Ley H 04554 u Lys Thr Pro val
Ser A0 MEh FoRI LRyl ab8 B clfimnes theufr bR inz AR b

Ile cys Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys Gln Thr Ala
515 520 525 '

Lteu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 : 575

Ala Ala Ser GIn Ala Ala Leu Gly Cys
580 585

<210> 78

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA33: HA with A2C and L585C

<400> 78
Asp Cys His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln §5r Leu Gln
20

Gln Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
50 55 60

ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 _ 70 75 80
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465470475480 Leu Val
Thr 485490495 Tyr Val

Asp 500505510 Ile Cys Thr

Al a 515520525 Leu Val

Val 56557
<212 BRF' %3

202530 UG F

354045 Phe Ala 1Ns Th

505560 Ser

657078®0AFH
nmet Ala Asp

Val ol GletG1@yshrTRhe Aleg
al Asp 130 Gy 135

cys

ser

Arg

Lys

val

Arg

ser

Cys

Leu

305

Glu

Arg

His

Lys

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Ile

290

Ala

Ala

His

5

7

Leu H s Thr

:

Asn Arg Arg Pro cys Phe Ser Ala Leu Gu Val Asp Qu
Pro Lys G u Phe Asn Ala G u Thr

A u Leu Val

E Al a a ?_er d n Al
o R EDF eI betebige
<400> 78 Asp Cys H's Lys Ser

Phe Thr Phe H s Al a

Leu Ser Qu Lys Au Arg An Ile Lys Lys G n Thr

Lys His Lys Pro Lys Ala Thr Lys Gu Gn

Leu 530535540 Lys Al a Val giykéq AspringPsPhe 1 gsftgoPhe Val
Lys 545550555560 Ala Asp AS Lys GQu Thr cys Phe Ala Qu Gu Ay Lys Lys Leu

G u Val
151015 A u Asn Phe Lys Ala Leu Val
&5 BloChEheGLsuAly
r Cys Val

a Ala Leu

e SYAF6A

B GRaate ke

G u Lys Cys Cys

<210> 78 <211> 585
with A2C and L585C

Ala Hs Arg Phe Lys Asp Leu Ay Gu
Leu Ile Ala Phe Ala G n Tyr Leu Gn
Khl&u val Thr Qu

3 Ly | ASPy4sSH &N
a Asp A u Ser

Leu Phe Ay Asp

VB3 AL PBDGINSYdIngsEVab Met- f¥R T,
Hh Qu Pro 8590@59

s Cys Ala Lys
Gn H S Lys Asp Asp Asn Pro

Pro Tyr Phe

Ala

Leu

Lys

195

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Ala

Pro

180

GlIn

Lys

Phe

Glu

Leu

260

Lys

Glu

Asp

Asp

340

Phe

165

Lys

Arg

Ala

Ala

Cys

245

Ala

Glu

val

Phe

val

325

Tyr

Tyr

150

Thr

Leu

Leu

Trp

Glu

230

Cys

Lys

Cys

Glu

val

310

Phe

ser

Ala

Glu

Asp

Lys

Ala

215

val

His

Tyr

cys

Asn

295

Glu

Leu

val

Pro

cys

Glu

cys

val

ser

Gly

Ile

Glu

280

Asp

ser

Gly

val

Glu
Cys
Leu
185
Ala
Ala
Lys
Asp
Cys
265
Lys
Glu
Lys

Met

Leu
345

Leu

GlIn

170

Arg

ser

Arg

Leu

Leu

155

Ala

ASp

Leu

Leu

val

"~ 235

Leu

250

Glu

Pro

Met

Asp

Phe
330

Leu

Asn

Leu

Pro

val

315

Leu

Phe

Ala

Glu

Gln

Ser

220

Thr

Glu

Gln

Leu

Ala

300

Cys

Tyr

Leu Leu Arg
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Phe

Asp

Gly

Lys

205

Gln

Asp

Cys

Asp

Glu

285

Asp

Lys

Glu

Leu

a Gu Asn Cys Asp Lys

Lys Leu Cys Thr Val Ala Thr Leu

¥apphe & Thr Tyr Ay Qu
Gu Arg Asn Au Cys Phe Leu
Asn Leu 100105110 Pro Arg Leu Val Arg Pro Qu
BiseLyd Syr Leu IXS Glu Ile Ala Arg

Ala

Lys

Lys

Phe

Arg

Leu

Ala

Ser

270

Lys

Leu

Asn

Tyr

Ala
350

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp

255

Ile

ser

Pro

Tyr

Ala

335

Lys

Arg

160

Ala

ser

Glu

Pro

Lys

Asp

ser

His

ser

Ala

320

Arg

Thr



115120125 Asp Asn Gu Qu Thr Phe Leu Lys Lys Tyr Leu Tyr Au lle Ala Arg
130135140 Arg His Pro Tyr Phe Tyr Ala Pro Qu Leu Leu Phe Phe Ala Lys Arg
145150155160 Tyr Lys Ala Ala Phe Thr Qu Cys Cys G n Ala Ala Asp Lys Al a

Ala 165170175 cys Leu Leu Pro Lys Leu Asp Qu Leu Arg Asp Gu dy Lys Ala
Ser 180185190 Ser Al a Lys (@ §q Aq9tiUstass 10 sfb@uoSer Leu G n Lys Phe Gy
Au 195200205 Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu ser An Arg Phe
Pro 21021 a | Thr Asp Leu Thr
Lye 2385305380 ARG aTe L S oA 4 s At Bl Leu an oye Al g

3

Asp Asp 245250255 Arg Ala Asp Leu Ala Lys Tyr I'le Q/s G u Asn A n Asp Ser
Ile Ser 260265270 Ser Lys Leuté¥s Gu Cys Cys Qu s Pro Leu Leu G u Lys
ser g 23295 WSPPF6§7AI@ e \wap @%'—@Na:&s‘ﬂ U‘ E® Pro Ala Asp Leu
Pro Ser 295300 Leu Al &'Al a Asp Phe Val u Ser Lys Asp Val Cys Lys Asn
Tyr Al a 305310315320 Qu Ala Lys Asp val Phe Leu Gy net Phe Leu Tyr Gu

Tyr A%;g @LSQSQSOQ%G&@SM SyspRbu ASU ; b} GlalLeyab M &luleu Leu Arg Leu

Ala 138 Thr 3403453503 ge 120 01 SQ Pst | ng ST25 11- PEB- 2010 Tyr G u Thr
Thr Leu Qu Lys cys cys Ala Ala Ala Asp Pro H's G u 355360365 Cys Tyr Ala
Lys veir Bhe PAsG1@ AsrFhéa Lhes IRWOVAEBWrYatyrGriur Gys IBISOVSW(B’35'5380 A n Asn Leu
IlTe Lys Gn Asn &y80X3 u Leu Phe A d8in Leu Ay du4l

GIn val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala ser Gln Ala Ala Leu Gly Cys
580 585

<210> 79

<211> 585

<212> PRT

<213> Artificial sequence

<220>
Page 121



385390395400 Tyr Lys Phe @ n Asn Ala Leu Leu val Arg Tyr Thr Lys Lys va
Pro 405410415 G n val Ser Thr Pro Thr Leu Val dQu val Ser Arg Asn Leu Ay
Lys 420425430 val Ay Ser Lys Cys Cys Lys Hs Pro Gu Ala Lys Arg Met Pro
Cys 435440445 Ala A u Asp Tyr Leu Ser val val Leu Asn Gn Leu Cys Val Leu
H's 450455460 A u Lys Thr gfr g MqkeiRf sPsP 18 igvpd10Thr Lys cys cys Thr Qu
Ser 4823704A348MaLwithVatc Aad AB0gc Arg Pro Cys Fhe Ser Ala Leu G u Val Asp
G u Thr 485490495 Tyr Val Pro Lys A u Fhe Asn Ala G u Thr Phe Thr Phe H's
Al a A09500805510 1ie cys Thr Leu ser Gu Lys Gu Arg Gn Ile Lys Lys Gn
Thr Alsp BISH29I3B s@UcY@lvall Malais Wah BhesLyd AspyeuPeTy kys Ala Thr Lys Gu
G n Lku 530535540 bys Ala Val net A9p Asp Fhe Ala Ala Phe val Qu Lys cys
cys Lys 545550555560 Ala Asp Asp Lys Qu Thr Cys Phe Ala Qu Qu Ay Lys
Lys Lot Xl phEITL0RED &) Al ceuSBTo B8 leatd 1kl Lok Qi 580585 <210> 79
<211> 585 <212>0PRT <213> Artifegial sequence <Z%0>

01 SQ listing ST25 11-FEB-2010 <223> TA34: HA with A2C and A504C <400> 79

b oD HE PR 18 (0SB0 TRE BR BIENE Y G038 ©°

Phe Aga Lys Thr Cys val Ala Asp Glu Ser Ala Ggu Ash Cys Asp Lys
5 55 6

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255
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Gn
Al a
H s
Thr
du
val
Au
Tyr
Al a
Leu
Lys
Phe

Hi s

Cys
Lys
Thr

Tyr

Cys
g
Thr

Phe
Alet
Pro
Gn

Pro Phe
Thr Cys
Leu Phe
Gy Gu
Phe Leu

G u Asp
val Al a
Gy Asp
met Al a
Gn Hs

H s val
Asp G u Ser
Lys Leu cys
Asp cys cys

Lys

Leu Val

Thr val

Asn G u val
Ala Qu Asn Cys Asp Lys 505560 ser
Al a Thr
Ala Lys Gn Gu Pro 859095 Au Arg Asn

Thr

d u 354045 Phe
Leu

Leu 65707580 Arg G u

Lys mp@é‘. sr23r 01-A8-2¢10 100105110 Pro Arg Leu

Prao A6h UevadlaAsys Tal Tiet C G ThasnAstn Rbe SdrsITel 5620125 Asp Asn G u
Phe Led®ys Lys Tyr Leuzg Qu lle Ala?fg 130135140 Arg Hi s Pro
Tyr Ala Pro Gu Leu Leu Phe Phe Ala Lys Arg 145150155160 Tyr Lys
Bhe LdlnrLyd enuwcyps Cys dunLyN @rdli@ulcdu kY6 1Alsasé aid65170175 Cys Leu
Lys2F®u Asp Qu Leu &0g Asp Au Ay B§s Ala Ser 180185190 Ser Ala
Arg Leu Lys cys Ala ser Leu An Lys Phe Ay Gu ' 195200205 Arg Al a

LS fd@ATa 14 va1Velu Asa Arpgst@hhewma\n AP (RepFy 8er10215220 Lys Al a

Phe
Thr

SQ I
2ep W

Au
Asp
Lys

Lys

kgu
U
n .

Arg

Tyr

Cys

GIn

385

Tyr

GlIn

val

Ala

Glu

465

Leu

Tyr

Ile

2¢m Gu val Ser 1295 Leu Val Thr A3 Leu Thr Lys 225230235240 Val
GQu Cys Cys Hs Ay Asp Leu Leu Au Cys Ala Asp Asp 245250255 01
R129 g%g s| @sgﬂL 945}45 Yhihle Cys Gu Asn Gn
XIflie :'S- S%GOHZ:eE %gﬂﬁ‘g gu 3_13556% Ab T)T ézol Lys Pro Leu Leu.
Ser H's 275280285Q/sIIeAIaGIuVaI GIuAsnAspGIurret Pro Al a

$ i?rAs%g\Qa%gﬁégq_ebeéﬁy%gt ’%lng etP ypm%ma#eriPa i% Lys Asp val Cys

325 335

Ala Thr

350

His Pro Asp val val Leu Leu Leu

340

Leu
345

Tyr Ser Arg Lys

Thr Thr Glu Ala Ala Ala His

355

Glu Leu Lys Cys Pro

360

cys Asp Glu

Ala val Phe Glu Phe Pro Leu val Glu Glu Pro

380

Tyr
370

Lys Asp

375

Lys

Glu
400

Phe Glu Gin

395

Gln Glu Leu

390

Asn Leu Ile Lys Asn Cys Leu Gly

val
415

Phe GIn Asn Ala val Thr Pro

405

Lys Leu Leu Tyr Lys Lys

Glu
425

Thr Thr val

420

val Ser Leu Gly

430

Pro Leu ser Arg Asn Lys

His Glu Ala Met Pro

440

ser
435

Gly Lys Cys Cys Lys Pro Lys Cys

val val GIn val Leu His

455

Glu
450

Asp Tyr Asn Leu

460

Leu Ser Leu Cys

Thr Thr Glu Ser

480

Thr Pro val Ser val

470

Lys Asp Arg Lys Cys Cys

Glu Thr

495

Ala Glu val

490

val Asn Arg Arg Pro Cys. Phe Ser Leu Asp

His Ala

510

Glu Thr Phe Thr Phe

505

val Pro Lys Glu Phe Asn Cys Asp

Glu Gln Itle GIn Thr Ala

520

Thr Glu

515

Ccys Leu Ser Lys Arg Lys
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305310315320 G u Ala Lys Asp val Phe Leu Ay net Phe Leu Tyr Au Tyr Ala
Arg 325330335 Arg His Pro Asp Tyr ser val Val Leu Leu Leu Arg Leu Ala Lys
Thr 340345350 Tyr Qu Thr Thr Leu Gu Lys cys Cys Ala Ala Ala AS Pro H s
G u 355360365 Cys Tyr Ala Lys Val Phe Asp Qu Phe Lys Pro Leu val Qu Gu
Pro 370375380 G n Asn Leughl hy§t1qgn51%n1§;ﬁBqMoLeu Phe Qu Gn Leu Ay
A u 303e038540RuTyda1 Lys HRBa s Profsihs Ala theu Lkewlvaé1rPAiLgu Tyr Thr Lys Lys
Val Pro #5410415 G n val338%er Thr Pro Thr34®u val G u Val Ser Arg Asn Leu
Gy Lys 420425430 val Gy Ser Lys Cys Cys Lys H's Pro u Ala Lys Arg Met
Pro Qys ARD44D4% Apaasd whdspaTxTa lpAY veareMAlLyyalysleys Age G n Leu cys Val
Leu Hi4$ 450455460 d u5hgs Thr Pro Val 588r Asp Arg val BA® Lys Cys Cys Thr
G u Ser 465470475480 Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Qu Va
AP Ghd Tl agBTR0UEP Yyl ekt X5 GleRNey 88y Qray Ghy Thr Phe Thr Phe
His Ala Asp 5005055650 | s Thr Isea Ser u Lys Gzs Arg Gn Ile Lys Lys
G n Thr Ala 515520525 01 SQ listing ST25 11-FEB-2010 Leu Val Qu Leu Va
Lys Hi S A r S u Gn Leu 530535540 Lys Ala Val Met Asp
ASp ghﬁ‘ }i\Tla ng% Eh@ a? 1(}“ @93'5'% Cys Lys 545550555560 Al a AS Asp Lys G u
Thr Cys Phe Ala Gu Qu Ay Lys Lys Leu VaI 565570575 Ala Ala Ser G n Al a
Al a LeZLiOGI %OLeu 580585

<

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA35: HA with A2C, A364C and D562C

<400> 80
AsSp Cys His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu Gin
20 25 30

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Aga Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asn Cys Asp Lys
5 55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr g1y Glu Met Ala Asp gys Cys Ala Lys GlIn g}u Pro
5 0

Glu Arg Asn Glu Cys Phe Leu GIn His Lys AsSp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr pPhe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175
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<210> 80 <211> 585 <212> PRT <213> Artificial sequence <220> <223> TA35: HA
with A2C, A364C and D562C <400> 80 Asp Cys His Lys Ser Qu Val Ala H's Arg
Phe Lys Asp Leu Ay G u 151015 A u Asn Phe Lys Ala Leu Val Leu Ile Al a Phe
Ala Gn Tyr Leu Gn 202530 Gn Cys Pro Phe Gu Asp H's Val Lys Leu Val Asn
G u Val Thr G u 354045 Phg1Aq@1kysinghérBys1\ak-Ad@ Asp Gu Ser Ala G u Asn
Cys Asp Lys 505560 Ser Leu His Thr Leu Phe Ay Asp Lys Leu Cys Thr Val Al a
Thr Leu 65707580 Ar)% A u Thr 1Tyr a \F/)%G u l\lpt ﬁl a As Oés Cys Ala Lys @n

G u P8 839695 TE0 A O AP G KRS APRe Pet G kS &f& REp Asp Asn Pro Asn
Leu 100105110 3?0 Arg Leu val Arg Pro Qu val Asp Val Met Cys Thr Al a Phe
H s 115120125 Asp Asn Qu G u Thr Phe Leu Lys Lys Tyr Leu Tyr u Ile Ala
Ar g 1@013?1@?5 &g A% Lot éyffy%sPh]sa FOF L&UaS oY g@P@eLéh’ G&Y Phe Phe Ala Lys
Arg 145150159160 Tyr Lys AlZ R a Phe Thr A u’®ys Oys Gn Ala Ala AS Lys Al a
Ala 165170175 Page 124 01 SQ listing ST25 11-FEB-2010 Cys Leu Leu Pro Lys
Leu Agp HaiPhelyarglaaspp @la \ATyAla aralleuSeer 630189180 8¢ Ala Lys G n Arg
Leu Lys &% Ala Ser Leu @& Lys Phe Ay 4P 195200205 Arg Ala Phe Lys Al a
Trp Ala Val Ala Arg Leu Ser Gn Arg Phe Pro 210215220 Lys Ala A u Phe Al a

Au s Sbr Gly Pheealavalu Val sespLyewedhvall 23pA302BH240s
225 y 230 pLye 235 yer 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 ' 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Cys Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 ' 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu Gln Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys tys val Pro
405 410 ' 415

Gln val Ser Thr pPro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445
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val Hs Thr Gu Cys Cs H's Ay Asp Leu Leu Au Cys Ala Asp Asp 245250255
Arg Ala Asp Leu Ala Lys Tyr Ile Cys Au Asn G n Asp Ser Ile Ser 260265270
Ser Lys Leu Lys Qu Cys Cys GQu Lys Pro Leu Leu Gu Lys Ser Hs 275280285
Cys Ile Ala Au Val Gu Asn Asp Gu Met Pro Ala Asp Leu Pro Ser 290295300
Leu Ala Ala Asp Phe Val Ggi §8Mik¥ing/ sP2sVal-fpss2ddos Asn Tyr Al a
305310315320 GQu Ala Lys Asp Val Phe Leu Ay Met Phe Leu Tyr Qu Tyr Ala
Arg 335 Ar Hs Pro Ser val val Leu_Leu Leu Arg Leu Ala Lys
Thr %ﬁépﬂ)’ quJSeera hYa1L£E1“ &S0 EsL %/9’@‘@ AL X8 Cys Asp Pro H S
Gu 3553 65 Cys Tyr Ala ys Val Phe Asp u Phe Lys Pro Leu val GQu Gu
Pro 370375380 G n Asn Leu Ile Lys G n Asn Cys Qu Leu Phe Qu G n Leu Ay
Gu ?&339%99&0@”%1 ggé ASReARg MalndhT 827 CMéuTh\VaF“ArSg'“Tyr Thr Lys Lys
val 405410415 G n | Ser Thr Pro r Leu Val Ser Arg Asn Leu
Gy Lys 420425430 Val Gy Ser Lys Cys Cys Lys Hs Pro u Ala Lys Arg net
Pro Oyei ¥3b440447% Paggerd.ZS's Bhe SEr |AlatliaugGBI281 1MspFeB: 260 Ala G u Asp Tyr
Leu Ser Val Val Lef®Asn G n Leu Cy§99al Leu H s 4504%%5460 G u Lys Thr Pro
Val Ser Asp Arg val Thr Lys Cys Cys Thr G u Ser 465470475480 Leu val Asn
Arg Aryr PaD PEysLyBhelSehe Asa Al GGl ThyatheAsir Gha Hilsr AUB3490495 Tyr val Pro
Lys G u Phe As9® a G u Thr Phe3%hr Phe His Al a ¥p 500505510

Ile Cys Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys Gln Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Cys Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 _ 575

Ala Ala Ser GIn Ala Ala Leu Gly ggg

<210> 81
<211> 585
<212> PRT
<213> Artificial sequence

<220>
<223> TA36: HA with A2C, A364C and D562C

<400> 81

AsSp Cys His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu Gln
20 25 30

GIn Ala Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asn Cys Asp Lys
50 55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80
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Ile Cys Thr Leu Ser Au Lys Qu Arg Gn Ile Lys Lys Gn Thr Ala 515520525
Leu Val GQu Leu Val Lys Hs Lys Pro Lys Ala Thr Lys Qu G n Leu 530535540
Lys Ala val nmet Asp Asp Phe Ala Ala Phe vVal Qu Lys Cys Cys Lys
545550555560 Ala Cys Asp Lys Gu Thr Cys Phe Ala Qu Gu Gy Lys Lys Leu
val 565570575 Ala Al a Ser ¢@ &g AligtgastBU 1 pEslL8g10b80585 <210> 81 <211> 585
<212>AdgRET IR B>TyRr 61y IGTu MetSEQLASIE €ysAAB>AYL 235 AIA361u IHAow th A2C, A364C
and D562C <400> 818%Asp Cys His Lys9%er Gu Val Ala $#s Arg Phe Lys Asp Leu
Gy Gu 151015 Gu Asn Phe Lys Ala Leu Val Leu Ile Ala Phe Ala G n Tyr Leu
G n 20253Fg ®sh Aluacyy ehPheuG1h ASP L sasyahsg-ywsn Lo xéd LAen G u val Thr Gu
354045 Phe Ala 10§s Thr Cys val APa Asp A u ser Al® Au Asn Cys Asp Lys
505560 Ser Leu His Thr Leu Phe Gy Asp Lys Leu Cys Thr val Ala Thr Leu
657075380 hi st 15 - [ hphad ¥t Ay G u net Al a
Asp C§r§ ‘c‘ffss)jie aQaﬂyg;dGBgogﬁﬁaf%hmAg;ggsgga% 9/%&?5-%5}% @euw&,xs/s Phe Leu G n H's
Lys Asp Asp Asn Pro. Asn Leu 100105110 Pro Arg Leu Val Arg Pro Qu val Asp

val ngt, y§ nglrjm@:g"l;jage Hicg ﬂfégiiggﬁg P 1F MGt Rpp Phe Leu Lys Lys

Tyr Leu 139 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Sser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 - 295 300

Lteu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350
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Arg

H's Pro Tyr Phe Tyr Ala Pro Gu Leu Leu Phe Phe Ala Lys Arg

145150155160 Tyr Lys Ala Ala Phe Thr Qu cys Cys A n Ala Ala Asp Lys Ala

Al a
ser
du
Pro
Lys
Asp
Ile
Ser
Pro
Tyr
Tyr
Al a
du
Phe
GI n

Pro

165170175 Cys Leu Leu Pro Lys Leu Asp Qu Leu Arg Asp Gu Ay Lys Ala
180185190 Ser Ala Lys G n Arg Leu Lys cys Ala Ser Leu Gn Lys Phe Ay
195200205 Arg Al a Phe ghy§q AligriHgPsP 2 1¥aesfbeuoAr 9 Leu ser G n Arg Phe
264024 62 26r Lhs éa GG WLyRheysAL as@%u Alal cyiemspymsoleis ¥l Thr Asp Leu Thr
225230235240 val His Thr3@ u Cys Cys Hi s3&y Asp Leu Leu Gu Cys Al a
Asp 245250255 Arg Ala Asp Leu Ala Lys Tyr Ile cys GQu Asn G n Asp Ser
Sgfs PROAGRARE $LIr Phiy ashesnuphe Gyy HA6SL&Y VaBldlulytu Pre Leu Leu A u Lys
H's 275280285 Cys |1 878la Qu val A u3%kn Asp Au net Pro Ala Asp Leu
ser 290295300 Leu Ala Ala Asp Phe Val G u ser Lys Asp Val Cys Lys Asn
Aéﬁ't 395%%93111%3% A ABhac)y g1d\sRu Ve ENE hRU S ¥1MIuPhe Leu Tyr G u

A& Arg 3253303353809 Hi s Pro Asp 395r Ser Val val® 4eo Leu Leu Arg Leu
Lys Thr 340345350 01 SQ listing 5T25 11-FEB-2010 Tyr Qu Thr Thr Leu

A% B B Bt 8 3P ve] ol ot 98 0ER & A0 (el 11 e

Asn Cys Gu Leu Phe Qu GI n Leu Gy GI u 385390395400 Tyr Lys Phe G n

%lqa kgﬂ Ségluz h'"‘\/iﬁ Tyr gﬁ/ g%e Pro %%Séil)pﬂé A@n Vval Ser Thr

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys Vval Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Cys Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala ser Gln Ala Ala Leu Gly Leu
580 585

<210> 82

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA38: HA with A2C, A364C, D562C and L585C
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420425430 val Gy Ser Lys Cys Cys Lys Hs Pro u Ala Lys Arg met Pro Cys
435440445 Ala Qu Asp Tyr Leu Ser Val Val Leu Asn An Leu Cys Val Leu H's
450455460 A u Lys Thr Pro val Ser Asp Arg Val Thr Lys Cys Cys Thr du Ser
465470475480 Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Qu Val Asp Gu
Thr 485490495 Tyr Val Pro ohysq @iscigesPisniflms@aerolhr Phe Thr Phe His Al a
Asp 510695820 Ile Cys Thr Leu Ser Qu Lys AQu Arg Gn Ile Lys Lys Gn Thr
Al a 515520525 Leu Val ﬁgu k@h Val Lys His Lys Pro L Aia Thr Lys AQu Gn
Leu SSESH0S 1S 28TacVaIValit |2l ALE AbelY éSR\Isz”F%Eyg? du Lys COys Oys
Lys 545550555560 a Cys Asp Lys Qu Thr Cys Phe Ala Au Gu Gy Lys Lys
Leu Val 565570575 Ala Ala ser Gn Ala Ala Leu (ly Leu 580585 <210> 82 <211>
585 DoAstpRire LysaAlantey padilu ﬂeﬁ@éﬁd’é‘e&hﬁ“&@g%%@? HA with A2C,
A364C, D562C and L585C 01 SQ Iisting ST25 11- FEB-2010 <400> 82 Asp Cys Hi s
Lys Ser Qu Val Ala Hs Arg Phe Lys Asp Leu Ay G u 151015 G u Asn Phe Lys
Al a L€n s PrePhel @lurhsp Pie VRTalyd memywallasn Glw VAI2HB0GH N Cys Pro Phe Qu
Asp His vaI3Eys Leu Val Asn B u val Thr du 384045 Phe Al a Lys Thr cys Va
Ala Asp Qu ser Ala Qu Asn Cys Asp Lys

Phe é&a Lys Thr Cys val ?;a Asp Glu Ser Ala 28u Asn Cys Asp Lys

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala ser
180 185 190

Ser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270
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505560 Ser Leu His Thr Leu Phe Gy Asp Lys Leu Cys Thr Val Ala Thr Leu
65707580 Arg Qu Thr Tyr Ay Qu net Ala Asp Cys Cys Ala Lys Gn Gu Pro
859095 G u Arg Asn Qu cys Phe Leu G n Hs Lys Asp Asp Asn Pro Asn Leu
100105110 Pro Arg Leu Val Arg Pro Qu Val Asp Val Met Cys Thr Ala Phe Hi s
115120125 Asp Asn G u G ugihgq ﬁ’h‘@uA‘IéUsf%SSli—ﬁ%BTZ’dlo'—eU Tyr u lle Ala Arg
130135140 Arg H's Pro Tyr Phe Tyr a Pro Au Leu Leu Phe Phe Ala Lys Arg
145150155160 Tyr Lys Al a Al a_Phe Thr Qé Gn Ala Ala Asp Lys Al a
Ala I Sl'ﬂflgg ¢9'§ 1é'uc¥_%§y?>r%3L§73§°‘ PER Lﬁé‘p %é‘@!sA?ed" P dudy Lys Ala
Ser 1801851 Ser Ala Lys G n Arg Leu Lys Q/s Ala Ser Leu An Lys Phe Ay
A u 195200205 Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser A n Arg Phe
Pro 2%2%%2@ 15y \maGIyL@ Eh’épAFHJ ®eT Rrgl ARQeAsp €U RSP ¥BT Thr Asp Leu Thr
Lys 2252 35240 val Hi s*thr G u CyS Cys s Gy Asp Leu Leu Gu Cys Al a
Asp Asp 245250255 Arg Ala Asp Leu Ala Lys Tyr Ile Cys Gu Asn G n Asp ser
|l e deu RBORBE 2P0 Mheg¥al Zu T G V\Sst\daﬂgC)STESS AENFBB- 2040 Ser Lys Leu Lys
Gu é@é cys Gu Lys PPt Leu Leu Gu Lf@ Ser His 275280388 Cys Ile Ala Qu
Val G u Asn Asp Gu net Pro Ala Asp Leu Pro Ser 290295300 Leu Ala Ala Asp
Phe \@u QauLgerashyslAsie val CGySMé:tyS?hé\S.rG:uTWr' Ala 13658@3&6320 Gu Al a Lys
Asp val Phe Leu @325met Phe Leu TyR3& u Tyr Ala Arg33

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Cys Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu Ile Lys Gln Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val Sser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540
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325330335 Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr
340345350 Tyr A u Thr Thr Leu GQu Lys cys cys Ala Ala cys Asp Pro Hs GQu
355360365 Cys Tyr Ala Lys val Phe Asp Gu Phe Lys Pro Leu Val Gu Gu Pro
370375380 A n Asn Leu Ile Lys A n Asn cys Gu Leu Phe Gu dn Leu Ay Qu

385390395400 Tyr Lys Phe @insfgRsARy 5835 heUe¥aboy 9 Tyr Thr Lys Lys val

Pro
Lys

Q/s4

H s
Ser
du
Al a
Thr
Gn
Asp
Lys
Gn

405410415 G n val Ser Thr Pro Thr Leu val Qu Val ser Arg Asn Leu Ay
42042 430 val Ser Qés C s Lys Hs Pro u Ala Lys Arg net Pro
425 Y81 A3 @%Agﬁﬁhmw Ké SUALYEYSASKS &8 Leu cys val Leu
455460 G u Lys r Pro val ser p Arg val Thr Lys cys cys Thr Qu
465470475480 Leu Val Asn Arg Ar Pro s Phe Ser Ala Leu Qu Val Asp
TR 2985490495 %»; TV'éICYPrB“q_%ag PreGhs h YA Ly's ¥B} Phe Thr Phe Hi s
Asp 500505510 %% Cys Thr Leu 3&P Gu Lys Gu A d@n Ile Lys Lys @n
Al a 515520525 Leu val G u Leu val Lys H's Lys Pro Lys Ala Thr Lys Qu
LEla BBO5865:I0 AMegaldldeu @y §¢3 | i sting ST25 11-FEB-2010 Lys Ala Val Met
Asp Phe Al @88 a Phe Val d u38ys Cys Cys Lys 545550555560 Al a cys Asp
Gu Thr cys Phe Ala Qu Gu Gy Lys Lys Leu Val 565570575 Ala Ala Ser

At 04 a83Leu Ay Cys 580585 <210> 83
<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA39: HA with C34A, A504C and E505C.

<400> 83

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu GIn
20 25 30

GIn Ala Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe éga Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asn Cys Asp Lys
55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp ASp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr teu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175
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<211> 585 <212> PRT <213> Artificial sequence <220> <223> TA39: HA with
c34A, A504C and E505C. <400> 83 Asp Ala H's Lys Ser Qu VvVal Ala Hs Arg Phe
Lys Asp Leu Gy du 151015 A u Asn Phe Lys Ala Leu val Leu Ile Ala Phe Al a
Gn Tyr Leu Gn 202530 Gn Ala Pro Phe Qu Asp H's val Lys Leu val Asn GQu
Val Thr G u 354045 Phe Al g;Lys 17b¢id §Tz\§ah1AlE§ fs0d u Ser Ala A u Asn Cys
Asp Lys bélboel Iﬁ@rL)LseUelJr'lA%pTgllru Lew Arf WAshy Lys Ariiseys Thr val Ala Thr
Leu 65707580 Arl0G u Thr Tyr d 8 u rret AI a Aspl9%ys Cys Ala Lys Gn GQu
Pro 859095 A u Arg Asn Qu Cys Phe Leu Gn Hs Lys Asp Asp Asn Pro Asn Leu
10010 1M Pi9s e Ae LM@lLySr €/sPhPa Geb (eal chsRyyahen€ly @16 Thr Ala Phe Hi's
115120125 AﬂpSAsn G u du Th2o0Phe Leu Lys Ly203yr Leu Tyr Qu lle Ala Arg
130135140 Arg His Pro Tyr Phe Tyr Ala Pro Qu Leu Leu Phe Phe Ala Lys Arg

R R T B bl i e

Gu Leu Arg Asp Au Gly Lys Ala Ser 180185190 ser Ala Lys G n Arg Leu Lys

cys Ala r 0 r Lys Ala Trp Al a
val %)g ifagG Llahe Arag %{yugr %ﬁlg%ggséy%uﬁ% @25 Phe Ala G u Val
Ser Lys Leu VaI Thr Asp Leu Thr Lys

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu Gln Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445
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225230235240 Val H's Thr Au Cys cys Hs Gy Asp Leu Leu Gu Cys Ala Asp

Asp
Ser
Hi s
Ser
Al a
Al a
Lys
H s
Au
Ay
Lys
Leu
Met
Ser
ser
Arg
Au

245250255 Arg Ala Asp Leu Ala Lys Tyr Ile Cys Qu Asn G n Asp Ser lIle
260265270 Ser Lys Leu Lys Qu cys Cys Qu Lys Pro Leu Leu G u Lys Ser
275280285 Cys Ile Ala Gu Val Qu Asn Asp Gu nmet Pro Ala Asp Leu Pro
290295300 Leu Al a Al a pAsgq RRetivl sfasui1sateslysioAsp val cys Lys Asn Tyr
234082532 rA.eu Aka Va) svais pev/alsn Riile Leaw cgh waletelPlwésLeu Tyr G u Tyr
Arg 435330335 Arg H $#5Pro Asp Tyr Ser4®dl val Leu Leu Leu Arg Leu Al a
Thr 340345350 Tyr G u Thr Thr Leu Gu Lys Cys Cys Ala Ala Ala Asp Pro
cmu. BpH3I3APIGD WS sdyraspl ard ys1 Yar Bkecysry& thrPbRu Isgs Pro Leu Val GQu
& 370375380 A n428n Leu lle Lys 435n Asn cys GQu K€0 Phe Gu Gn Leu
G u 385390395400 Tyr Lys Phe @ n Asn Ala Leu Leu Val Arg Tyr Thr Lys
\@Ju VipAQQEAAré %Pﬁ) ey¥apheS8Er Wi RLOGTValeAspv@ly Ghe val ser Arg Asn
y Lys 4204 Val "Ay Ser l4gs Cys Cys Lys Hnss Pro GQu Ala Lys Arg
Pro Cys 435440445 01 SQ listing ST25 11-FEB-2010 Ala A u Asp Tyr Leu

I 4 Lys Thr Pro Val
235 Yo P E g e 8K G R ERheL SRBAI 5 86 Lol val aon A
Pro Q/s Phe Ser Ala Leu A u Val Asp Gu Thr 485490495 Tyr Val Pro Lys

PPle cys T%y Lel ?er Ialiu F@% (;I_ﬂ.lr All?gp%'lﬁllsleAl_ys Lyg C?IOO$ 5?\:'[9

515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu
580 585

<210> 84

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA41: HA with S270C and A581C

<400> 84
Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu Gln
20 25 30

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asn Cys Asp Lys
50 55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr %ﬂy Glu Met Ala Asp Cys Cys Ala Lys GIn g}u Pro
‘ 5 90
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Ile Cys Thr Leu Ser Au Lys Qu Arg @n Ile Lys Lys Gn Thr Ala 515520525
Leu val Qu Leu Val Lys Hs Lys Pro Lys Ala Thr Lys Qu G n Leu 530535540
Lys Ala val Met Asp Asp Phe Ala Ala Phe vVal Qu Lys cys Cys Lys
545550555560 Ala Asp Asp Lys Gu Thr Cys Phe Ala Qu Gu Gy Lys Lys Leu
Val 565570575 Al a Al a Ser o3 8§q AligtiNgastau13 pesleoncb80585 <210> 84 <211> 585
<212> PRT <213> Arti fi ci al sequence <220> <223> TA41 HA with S270C and

A581C..<400> 84 p.A va e Lys Asp Leu Gy
Au 1%11’0 53 ésn ol n° gh?_ LeuAéﬁsn E1S LyglAﬁP LSqAIAe Ail %’9 Lﬁpa Gn Tyr Leu Gn
202530 A n Cys Pro Phe GI u Asp Hi's Val Lys Leu Val Asn Qu val Thr Gu
354045 Phe Ala L s Thr Cys val, Ala Asp G u u Asn Cys Asp Lys
5055600S8f9 1L % sA"'ﬂ"nP'"?_éi] G‘R/VA%d“q_tysyié{éy@J Higl Ala Thr Leu
65707580 Arg u Thr Tyr Ay u met Ala Asp Cys Ala Lys A n Qu Pro
859095 Page 133 01 SQ listing sT25 11-FEB-2010 Qu Arg Asn Qu Cys Phe Leu
Gn HP GASFNASE"'"A@heFmg %LI%JYIMO%@MHEA%& Iéé& Val Arg Pro Gu
Val Asp Met Cys Thr Phe H s 11512 5 Asp Asn Gu @ u Thr Phe Leu

Lys Lys Tyr Leu Tyr Qu lle Ala Arg

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Cys Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asnh Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365
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130135140 Arg His Pro Tyr Phe Tyr Ala Pro Qu Leu Leu Phe Phe Ala Lys Arg
145150155160 Tyr Lys Ala Ala Phe Thr Au Cys Cys G n Ala Ala Asp Lys Ala

Al a
Ser
du
Pro
Lys
Asp
Ile
Ser
Pro
Tyr
Tyr
Al a
Pro
Lys
Ile
Phe

165170175 Cys Leu Leu Pro Lys Leu Asp Qu Leu Arg Asp Gu Ay Lys Ala
180185190 Ser Ala Lys G n Arg Leu Lys Cys Ala Ser Leu @ n Lys Phe Ay

195200205 Arg Al a Phe ohysq Ali atihgpsvdsa1valesA@oArg Leu Ser G n Arg Phe
210215220 Lys Ala G u Phe Ala Qu Vval Ser Lys Leu Val Thr Asp Leu Thr

225230235240 Val, H s Thr 4 ) s His y-Asp Leu Leu Gu Cys Al a
5% BE 3T das a1 Phe ARLB B I W Lo v 1 uehu By e i n ep O
Ser 260265270 Ser Lys Leu Lys Qu Cys Cys Gu Lys Pro Leu Leu Gu Lys
Hi_s 27528031(8}5%3 le Ala d u Val u@sn Asp GI_’;/ t Pro Ala Asp Leu
ﬁ%lg AYDL8%FI6 USSR ASA QYSASH bR RASI Gl 1R eRUS p Val cys Lys Asn

a 305310315320 u Ala Lys Asp val" Phe Leu Gy Met Phe Leu Tyr Gu
Ala Arg 325330335 Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu
Lys Oy PBaRIa ATy Leq keuTHg! TR Ty&uThy Lysyyscyal 8y@ Ala Ala Ala Asp
H's Gu 355360 Page 134 01 %0 Iisti ng ST25 - FEB- 2010 Cys Tyr Al a
Val Phe Asp Qu Phe Lys Pro Leu Val Qu du Pro 370375380 G n Asn Leu
l6ls @ In SAs IThEyRroGrr ILeu \RHeGW ald serLarg G5y L@UUGBBE890395400 Tyr Lys
G n Asn Al &2Peu Leu Val Arg431'-ryr Thr Lys Lys A Pro

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn Gln Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser Gln Cys Ala Leu Gly Leu
580 585

<210> 85

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA43: HA with D129C, S270C and A581C

<400> 85
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405410415 A n val Ser Thr Pro Thr Leu Val GQu val Ser Arg Asn Leu Gy Lys
420425430 Val Ay Ser Lys Cys Cys Lys Hs Pro Qu Ala Lys Arg net Pro Cys
435440445 Ala Gu Asp Tyr Leu Ser Val Val Leu Asn G n Leu Cys Val Leu His
450455460 G u Lys Thr Pro val ser Asp Arg val Thr Lys Cys cys Thr du Ser
465470475480 Leu Val Asn ph0sd\19sHing &8 heeBesoy) a Leu Gu Val Asp GQu
Thr 4344 85s Tys 3l cRi valyslaGiis Rhg phenLyd aspdueuTéty Bhe Thr Phe His Al a
Asp 500505510 |le ©ys Thr Leu Ser &u Lys Gu Arg Gh Ile Lys Lys G n Thr
Al a 515520525 Leu Val du Leu val Lys H's Lys Pro Lys Ala Thr Lys Au Gn
Leu 530535D4Re Lys AVaaidalvalBtevASTe A3D HlREAT 1AM B rPh& v G u Lys Cys Cys
Lys 545550555560 Ala AS Asp Lys28H u Thr Cys Phe 8 a Gu Qu Ay Lys Lys Leu
val 565570575 Ala Ala Ser Gn cys Ala Leu Ay Leu 580585 <210> 85 <211> 585
S2122 Ry LT 6 heh ahsssgqueywe&?\%wAsﬁ?%?pa VEA4Phr @iy wi th D129C, S270C
and AbS1C <400> 85 01 SO Tisding ST25 11- FEB52010 Asp Ala His Lys Ser du
val Ala HS Arg Phe Lys Asp Leu Ay Gu 151015 A u Asn Phe Lys Ala Leu Va

Leu lrlh% ,§A| ggerhé‘l {f}/sq/F'I ,%5 Aé%uGﬁ r%eZOA%gSQ] Agn% E£p0 st"e Gu Asp H's Val

Lys Leu

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp g%s Cys Ala Lys GIn S;u Pro
85

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 ' 105 .~ 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Cys Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Cys Ile Ser
260 265 270
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354045 Phe Ala Lys Thr Cys Val Ala Asp Qu Ser Ala Gu Asn Cys Asp Lys

505560 Ser Leu His Thr Leu Phe Gy Asp Lys Leu Cys Thr Val Ala Thr Leu

65707580 Arg Gu Thr Tyr Ay Qu net Ala Asp cys cys Ala Lys Gn Gu Pro
859095 G u Arg Asn Qu Cys Phe Leu @ n H's Lys Asp Asp Asn Pro Asn Leu

100105110 Pro Arg Leu Val oAréq Rh 9cidgusal 1Asesvadiovet Cys Thr Ala Phe Hi's
1151 2F26ysCysu Ays duwicgd wyshaluPhes lPea UepsLdy sldyysieer Hys G u Ile Ala Arg
130135140 AR@SHis Pro Tyr Ph80Tyr Ala Pro A d8beu Leu Phe Phe Ala Lys Arg
145150155160 Tyr Lys Ala Ala Phe Thr Qu Cys Cys G n Ala Ala Asp Lys Al a
Al a 1688171 A%a @18 vAUGLEWsRTAplyTu et ABPATd UspaleuPpp Asp A u Gy Lys Ala
Ser 18013190 Ser Ala Ly*9& n Arg Leu Lys3@ys Ala Ser Leu A n Lys Phe Gy
G u 195200205 Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser A n Arg Phe
Pro 240246220, Liks Mlevd 1BherAl i Gy vl ¢ Jal cpeibyeL o %ak Thr Asp Leu Thr
Lys Aoa 5t APV Ms Tar i B as e &y Asp Laeoleu G u Qys Al a
Asp Asp 245250255 Arg Ala Asp Leu Ala Lys Tyr Ile cys Au Asn G n Asp Cys

st ERTREPutl ety hectti o ogiotr e 11 s oL vl

Asn p Gu rret Pro Ala Asp Leu Pro Ser 290295300 Leu Ala Ala Asp Phe val
Gu SAer'rg lﬁys Pro Aspa‘l'yr(‘\éer lv\é? va 525 Leu Leu 9 {031Aﬁ3a29ys Thr

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu Gln Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Ar'g. GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540
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Gu Ala Lys Asp Val Phe Leu Gy net Phe Leu Tyr Gu Tyr Ala Arg 325330335
Arg H's Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr 340345350
Tyr Qu Thr Thr Leu Qu Lys cys cys Ala Ala Ala Asp Pro Hs G u 355360365
Cys Tyr Ala Lys Val Phe Asp Qu Phe Lys Pro Leu Val Qu du Pro 370375380
GAn Asn Leu Ile Lys G n Ayl §¥3i§3ingleresPhe feku2dion Leu Gy Qu
3853933950 0aTmetLAsp Rbe PBe m1AsAlAlPhe Mal &buLyslCyArgysTyys Thr Lys Lys Val
Pro 4085410415 G n Val 58r Thr Pro Thr 1%u val G u val 889 Arg Asn Leu Qvy
Lys 420425430 val dy Ser Lys Cys Cys Lys Hs Pro Gu Ala Lys Arg Met Pro
Cys 432445 45p Alys dwTRS ItySYrhel 81h S84 ofal sMalyd alysAseu Gan Leu Cys Val Leu
Hi s 450455460 G u 166s Thr Pro val $@0 Asp Arg Val TW5 Lys cys cys Thr Qu
ser 465470475480 Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Qu val Asp
A u Thy ABP42P4AR ds aY@lLefr&ylysy G u Phe Asn Ala G u Thr Phe Thr Phe His
Alla Asp 500505580 I'le Cys Thr "Legs Ser Qu Lys Gu Arg Gn Ile Lys Lys Gn
Thr Al a 515520525 Leu Val Qu Leu Val Lys H's Lys Pro Lys Ala Thr Lys GQu
G n Lgl ;93335540 01 SQ listing 5725 11-FEB-2010 Lys Ala Val net Asp Asp
Phe Afg_%lﬁl aghPhe Val A u Lys Cys Cys Lys 545550555560 Al a Asp Asp Lys Qu
Thr Ge2Pherfla Gu Gu Ay Lys Lys Leu Val 565570575 Ala Ala Ser G n Cys
Al a Led3d ywreelidsbsgguented> 86 <211> 585 <212> PRT <213> Artificial

sequess,
<223> TA46: HA with C169s

<400> 86
Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu GIn
20 25 : 30

Gln Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala ggu Asn Cys Asp Lys
50 55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125 '

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala phe Thr Glu Cys Ser GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190
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<220> <223> TA46: HA with C169S <400> 86 Asp Ala His Lys Ser Qu Val A a

Hs Arg Phe Lys Asp Leu Ay du 151015 Qu Asn Phe Lys Ala Leu Val Leu lle
Ala Phe Ala @ n Tyr Leu A n 202530 Gn Cys Pro Phe Gu Asp His Val Lys Leu
Val Asn Qu Val Thr du 354045 Phe Ala Lys Thr Cys Val Ala Asp Qu Ser Al a

A u Asn Cys Asp Lys 50556Q)18§%1L,§1€1”{d| sThn1leg-Bey Gy Asp Lys Leu cys Thr
val Ala Thr Leu 65707580 Arg hr Tyr Ay Gu Met Ala AS Cys Cys Ala Lys

an u Pro 859095 G u Ar Ph s Asp Asp Asn Pro
pon 8T A0 R0 #ib Laf (T cyvarY AR HPotl B sineall GE et oyel Thr Al
Phe H s 115120125 Asp Asn Qu G u Thr Phe Leu Lys Lys Tyr Leu Tyr GQu lle
Ala Arg 130135140 Arg His Pro Tyr Phe Tyr Ala_Pro Qu Leu Leu Phe Phe Al a
Lys A hgifﬂel%lﬁba TP g_l%sv‘ﬂl é1"‘AI'°égljl‘Pé’ ?%6 G ArgyBh&SEroG n Ala Ala Asp

Lys Ala a 165170175 Cys'Leu Leu Pro Lys'Teu Asp Qu Leu Arg Asp Qu Gy

Lys Ala Ser 180185190 Page 138 01 SQ Ilisting ST25 11-FEB-2010 Ser Al a Lys
Gn ﬁﬁg Aty GLyst@yé1aA|G ugal sl rteu 1Prﬁbr @lsy l@uuTtI.'gg%?OZOS Arg Al a Phe
Lys Trp Ala Val A2 OArg Leu Ser Arg Phe Pro 21 5220 Lys Ala G u

Phe Ala GQu Val Ser Lys Leu Val Thr Asp Leu Thr Lys 225230235240 val His
Thr Gral Bys TOy Gk gzgacys ASp dibuMueuiggal iLeuCgdu Alya Aﬂapé?sspsp

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Ala Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu Gln Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val ser Thr pPro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460
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245250255 Arg Ala Asp Leu Ala Lys Tyr Ile Cys Qu Asn G n Asp Ser Ile Ser
260265270 Ser Lys Leu Lys Qu Cys Cys Qu Lys Pro Leu Leu Qu Lys Ser H's
275280285 Cys Ile Ala Gu Val Qu Asn Asp Gu Met Pro Ala Asp Leu Pro Ser
290295300 Leu Ala Ala Asp Phe val du ser Lys Asp val Ala Lys Asn Tyr Ala
305310315320 Gu Ala Lys Agpsd/alisting s Gyrekeroidhe Leu Tyr Gu Tyr Ala
Arg 325330335 Arg H's Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys

Thr 34 h g Ala AS Pro Hi s
Au ﬁB'G’g%gg yr 4-5%1 ’{'”gv ‘Tﬁ %P 4% @/%y he Lys g@ Leu Val GQu Qu
Pro 370375380 Gn Asn Leu IIe Lys Gn Asn Cys Qu Leu Phe Au Gn Leu Ay
Au 38539 395400 Tyr a val. Arg Tyr Thr Lys Lys
val Priy ﬁfb A1D418 %Pk{/élcyéeprheTﬁ?r E Ry © “bﬁ'af/a"ts" gr ser Arg Asn Leu
Gy Lys 420425430 Gy Ser Lys &s Cys Lys His Pro Gu Ala Lys Arg Met
Pro %/ 435440445 AI a AJu Asp Tyr Leu Ser Val Val Leu Asn G n Leu Cys val
Leu HYE M5b£55§%§ Pageha 3gn Ha ?%IT?‘EtW'\?gT'STZBG SHER 2880 G u Lys Thr Pro
Val ser Asp Ar Thr Lys Cys s Thr du Ser 5470475480 Leu Val Asn
Arg Arg Pro Cys Phe Ser Ala Leu Ju Val Asp Gu Thr 485490495 Tyr val Pro
Lys @le P}‘ﬁeTA?/ri-eAl SercGiv e ¢1rueArr9nG1PhTéleH§ AV? GﬂS‘pT*HOGEQSSIO Il e Cys Thr
Leu Ser s Au Arg @n 39% Lys Lys G n

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys CysS Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser GIn Ala Ala Leu Gly Leu
_ 580 585

<210> 87

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA47: HA with D129C and L585C

<400> 87
Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu Gln
20 25 30

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
50 55 60

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Ar