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B-K-EGSYPKLKNSYVNKKGKREVLVLYGIHHPPNSKEQONLYQONENAYVSVVTSHYNRRE
K-K-GSNYPIAKGSYNNTSGEQMLI IWGVHHPNDETEQRTLYQONVGTYVSIGTSTLNKRS
KS--GSTYPVLNYTMPNNDNFDKLY IWGVHHPS TNQEQTSLYVQESGRVTVSTRRSQQSI
KSD-GNAYPLONLTKIWNGDYARLY IWGVHHPS TSTEQTNLYKNNPGRVTVSTKTSQTSV
K-K-NNIYPTIKRSYNNTNQEDLLILYWGIHHPNDAAEQTKLYQNPTTYVSVGTSTLNQRS
KTK-SARYSVIKGAYNNTGNQPILYFHGVHHPPDTHEQNTLYGSGDRYVRMGTESMNFAK
SNTDHASFPOMTKSYKNTRRESALIVHGIHHSGSTTEQTKLYGSGNKLITVGSSKYHQSF
KKE-PDTYDFHEGAYVNNEDGDIIFLWGIHHPPDTKEQTTLYKNANTLSSVTTNTINRSFE
HK--SNSYPFONAHY TRNERENILFMWGIHHPPTDTEQTDLYKNADTTTSVT TEDINRTF
SKTKGONFPQTTHTYRNTDTAEHLI INGIHAPSSTQEKNDLYGTQSLSISVESSTYQNNE
H-Q-SGIYPVIKRIFNNTKGRDVLIVWGIHHPATLTEHQDLYKKDS SYVAVGSETYNRRE
LK-~SGQFPVQTDEYKNTRDSDIVFTWATHHPPTS DEQVKLYKNPDTLSSVITVEINRSFE
K~R-NTRYPVISKTYNNTTGRDVLVLYWGIHHPVSVDETKTLYVNSDPYTLVSTKSWSEKY
RAT-NGNYGPINVTKENTGSYVRLYLWGVHHPS SDHEQTDLYKVATGRVTVSTRSDQISI
SSMNNQVEFPQLNQTYRNTRKEPALIVWGVHHSSSLDEQNKLYGTGNKLITVGSSKYQOSFE
K-K-DEKYPVIKGDYNNTTGRDVLVLWGIHHPDTETTATNLYVNENPY TLVS TKEWSKRY
G-~~-NSGLPFNIEIKNPTSNPLLLLWGI HNTKDAAQORNLYGNDYSYTIFNFGEKSEEF

¥ {Residue Cq)
TPEIAERPKVRDOAGRMNY YWILLKPGDT I IFEANGNLIAPMYAFALSRGFG--—-~——-
IPVIATRPKVNGOGGRMEFSHTILDIWDTINFESTGNLIAPEYGFRISKRGS - ——————~
IPNIGSRPWVRGQSSRISIYWTIVKPGDVLVINSNGNLIAPRGYFKMRTG——-——-——-— K
VPDIGSRPLVRGOSGRVSFYWTIVEPGDLIVENTIGNLIAPRGHYKLNNQK - - —————— K
IPEIATRPKVNGOSGRMEFFWTILKPNDAINFESNGNFIAPRYAYKIVEKEGD~~—~——~~
SPEIAARPAVNGQRGRIDYYWSILKPGETLNVESNGNLIAPWYAFRFVSTSNK~ - =mmem—
VPSPGTRPQINGOSGRIDFHWLILDPNDTVIFSFNGAFIAPNRASFLR= === == e GK
QPNIGPRPLVRGQQGRMDY YWGILKRGETLKIRTNGNLIAPEFGYLLKGESY~~~——~——
KPVIGPRPLVNGQQGRIDYYWSVLKPGOTLRIRSNGNLIAPHYGHVLTGESH ~—~—~——~
VPVVGARPQVNGQSGRIDFHWTLVQPGDNITFS DNGGLIAPSRVSKLT - ~——-~~~~~ GR
TPEINTRPRVNGQAGRMTFYWKIVKPGESITFESNGAFLAPRYAFEIVSYGN » = m ~ommm
KPNIGPRPLVRGQQGRMDY YWAVLKPGQTVKIQTNGNLIAPEYGHLITGKSH~ o wuem e
KLETGVRPGYNGORSHMKIYWSLIHPGEMITFESNGGFLAPRYGYITEEYGK~ == = wmwmm
VPNIGSRPRVRHQSGRISIYWILVNPGDSIIFNSIGNLIAPRGHYKISKST-—~~~~~~ K
SPSPGARPKVNGQAGRIDFHWMLLDPGDTVTEFTFNGAFIAPDRATFLRSNAPSGIEYNGK
ELEIGTRIG-DGORSHUMKLYWHLMHPGERIMEFESNGGLIAPRYGYIIEKYGY ~——————~
RPEIGQRDEVEAHQDRIDYYWGSLPAQSTLRIESTGNLIAPEYGFYYKRKEGK-—-————

A (Residue Cqg)

¥{Residue Aq) ¥ (Residue Bqg)
SGIITS-NASMHECNTKCOQTPLGAINSSLPYQNIHPVTIGECPKYVRSAKLRMVTGLRNN
SGIMKT-EGTLENCETKCQTPLGAINTTLEPFHNVHPLTIGECPKYVKSERLVLATGLRNV
SSIMSSDAPIDT~-CISECITPNGSIPNDKPFONVNKITYGACPKYVKONT LKLATGMRNV
STILNTAIPIGS~-CVSKCHTDKGSLSTTKPFQNISRIAVEDCPRYVKQGS LKLATGMRNT
SAIMKS~GLAYGNCDTKCQTPVGEINSSMPFHNIHPHTIGECPKYVKSDRLVLATGLRNYV
GAVEKS~NLPIENCDATCQTVAGVLRTNKTFQNVSPLWIGECPRYVKSES LRLATGLRNV
SMGIQSODVQVDANCEGECYHSGGTITSRLPFONINSRAVGKCPRYVKQE SLLLATGMKNY
GRIIQNEDIPIGHCNTKCOTYAGAINS SKPFQUNASRHYMGEC PKYVKKASLRLAVGLRNT
GRILKT-DILNNGNCVVQCOTEKGGLNTTLPFHIIISKYAFGNCPKYVGVKSLKLPVGLRNV
DLGIQSEALIDNSCESKCFWRGGSINTKLPFQNLS PRTVGQCPKYVNORSLLLATGMRNV
GKLFRS-ELNIESCSTKCQTE IGGINTNKSFHNVHRNT IGDCPKYVNVES LKLATGPRNV
GRILKN-NLPMGOCVTECOLNEGVMNT SKPFQNTSKHYIGKCPKYIPSGSLKLAIGLRNV
GRIFQS~-RIRMSRCNTKCQTSVGGINTNRTFQHIDKNALGDCPKYIKSGQLKLATGLRNV
STVLKSDERIGS~CTSPCLTDKGS IQSDKPFONVSRIAIGNCPKYVKQGS LMLATGMRNI
SLGIQSDAQIDESCEGECFYSGGTINS PLEFONIDSRAVGKCPRYVKQS SLPLALGMKNV
GRIFQS~GVRMARCNTKCOTSLGGINTNKTFONIERNALGDCPKYIKSGQLKLATGLRNY
GGILMKS~KLPISDCSTRCQTPLGALNSTLRPFONVHOQTIGNCPKYVKATS LMLATGLRNN

A(Residue Aq) A (Residue Bg)
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V(HA2 domain starts)
Pr~~~~SIQSRGLFGAIAGF IEGGWTGMIDGHYGYHHONEQGSGYAADQKS TONAINGI TN
Pe~-=-QIESRGLFGAIAGF IEGGHQGM IDGWYGYHHSNDQGSGYAADKES TQKAIDGITN
P---~EKQTRGLFGAIAGF IENGWEGM IDGWRYGFRHQNSEGTGQAADLKS TQAAIDQING
pP--~-EKASRGLFGAIAGF IENGHWQGLIDGWYGFRHQNAEGTGTAADLKSTQAATIDQING
P--—-QRKKRGLFGAIAGF IEGGHQGMVDGHYGYHHSNEQGSGYAADKESTORAIDGI TH
P~~--QIETRGLFGAIAGF IEGGWIGMIDGWYGYHHENSQGSGYAADRESTQKAVDGITH
PEPSKKRKKRGLFGAIAGF IENGWEGLVDGHYGFRAQNAQGEGTAADYKSTOSAIDQITG
P-~=-~SVEPRGLFGAIAGF IEGGWSGMIDGWYGFHHSNSEGTGMAADOKSTOEAIDKITH
P--~--AVSSRGLFGAIAGF IEGGWPGLVAGWYSFQOHSNDQGVGMAADKGS TQRAIDKITS
P---EVVQOGRGLEFGAIAGF IENGWEGMVDGHYGFREQONAQGTGOAADYKS TQAATDQITG
P--—--AIASRGLFGAIAGF IEGGWPGLINGWYGFQHRDEEGTGIAADKESTQKAIDQITS
P--~-QVQDRGLFGAIAGF IEGGWPGLVAGWYGFQHONAEGTGIAADRDS TQRATI DNMON
P--—-AISNRGLEGAIAGF IEGGHPGL INGHYGFQHONEQGTGI AADKES TQRAT DRI TT
P----GKQAKGLFGAIAGF IENGHQGLIDGWYGFRHONAEGTGTAADLKSTQAAIDQING
P-——ERXKIRTRGLFGAIAGF IENGWEGLIDGWYGFRHQNAQGOGTAADYKSTQAAIDQITG
P----SIGERGLFGAIAGF IEGGWPGLINGHYGFOHONEQGTGIAADKASTOKAINEITT
P-——-QMEGRGLFGAIAGF IEGGHQGMIDGWYGYHHENQEGSGYAADKEATQKAVDAITN

A(HAZ2 domain starts)

KVNTVIEKMNIQFTAVGKE FNKLEKRMENLNKKVDDGEFLDIVTYNAELLVLLENERTLDF
RVNSVIEXMNTQFEAVGKEFSNLEKRLENLNKKMEDGFLDVWTYNAELLVLMENERTLDF
KLNRVIEKTNEKFEQIERKEFSEVEGRIQDLEKYVEDTKIDLWSYNAELLYALENQHTIDL
KLNRLIEKTNDKYRQIEKEFEQVEGRIQDLENYVEDTKIDLWSYNAELLYALENQHT IDV
KVNS IIDEMNTREFEAYGKEFNNLERRVENLNKKMEDGFLDVWTYNVELLVLMENERTLDF
KVNS IIDEMNTQFEAVDHEFSNLERRIDNLNKRMEDGFLDVH TYNAELLYLLENERTLDL
KLNRLIEKTNQOFELIDNEFTEVEKQIGNLINWIKDSITEVWSYNAELIVAMENQHTIDL
KVNNIVDKMNREFEVVNHEFSEVEKRINMINDKIDDQIEDIWAYNAELLVYLLENQKTLDE
KVNNIIDEKMNKQYEVIDREFNELEARLNMINNKIDDQIQDIVWAYNAELLYLLENQKTLDE
KLNRLIEKTNTEFESIESEFSETEHQIGNVINWTKDSITDIVTYNAELLVAMENQHT IDM
KVNNIVDRMNTNFESVQHEFSEIEERINQLSKHVDDSVVDIWSYNAQLLVLLENEKTLDL
KLNRVIDEMNKQFEVVNHEFSEVESRINMINSKIDDQITDIWAYNAELLVLLENQKTLDE
KIMNIIDKMNGNYDSIRGEFMOVEKRINMLADRIDDAVTDIWSYNAKLLVLLENDKTLDM
KLNRLIEKTNEKYHQIEKEFEQVEGRIQDLEKYVEDTKIDLYWSYNAELLVALENQHT IDV
KLHRLIEKTHNKQFELIDNEFTEVEQQIGNVINWIRDSLTEIWSYNAELLVAMENQHTIDL
KINNITEKMNGNYDS IRGEFNQVEKRINMLADRVDDAVTDIWSYNAKLLVLLENDRTLDL
KVHS I IDKMNSQFESHIKEFNRLELRIQHLSDRVDDALLDIWSYNTELLVLLENERTLDF

HDSNVKNLYERVKSQLENNAKE IGNGCFEFYHKCDNECMESVRNGTYDYPKYSEESKLNR
HDSNVKNLYDRVRMOLRDNAKELGNGCFEFYHKCDDECMNSVKNGTYDYPKYEEESKLNR
TDSEMHKLFEKTRRQLRENAEDMGNGCFKIYHKCDNACIESTIRNGTYDHDVYRDEALNNR
TDSEMNKLFERVRRQLRENAEDKGNGCFEIFHKCDNNCIESIRNGTYDHDIYRDEAINNR
HDSKNVNNLYDEVRLOLKDNARELGNGCFEFYRKCDRECMESVRNGTYDY PQYSEEARLNR
HDANVKNLYERVKSQLRDNAMILGNGCFEFWHKCDDECMESVKNGTYDY PKYQDESKLNR
ADSEMNRLYERVRKQLRENAEEDGTGCFE IFHKCDDDCMASIRNNTYDHSKYREEAMONR
HDSNVKNLFDEVRKRRLSANAIDAGNGCFDILHKCDNECMETIKNGTYDHKEYEEEAKLER
HDANVHNLYNKVKRALGSNAVEDGHGCFELYHKCDDOQCMETIRNGT YDROKYQEESRLER
ADSEMLNLYERVRKQLRONAEEDGKGCFE IYHTCDDSCMESIRNNTYDHSOYREEALLNR
HDSNVRNLHEKVRRMLEDNAKDEGNGCFTFYHKCDNKC IERVRNGTYDHKEFEEESKINR
HDANVRNLHDRVRRVLRENATDTGDGCFEILHKCDNNCMDTIRNGTYNHKEYEEESKIER
HDANVKNLHEQVRRELKDNAIDEGNGCFELLHKCNDSCMETIRNGTYDHTEYAEESKELER
TDSEMNKLFERVRRQLRENAEDQGNGCFEIFHQCDNNCIESIRNGTYDHNIYRDEATNHR
ADSEMNKLYERVRRQLRENAEEDGTGCFEIFHRCDDQCMESTRNNTYNHTEYRQEALONR
HDANVRNLHDOVKRALKSNAIDEGDGCFNLLHKCNDSCMETIRNGTYNHEDYREESQLKR
HDANVKNLFEKVKAQLKDNAIDEGNGCFLLLHKCNNSCMDDIKNGT YKYMDYREESHIEK
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MK~ ANLLVLLOALAAADAD — -~ ~-TICIGYHANNS TDTVDTVLEENVIVTHSVNLLE
METIIALSYIFCLALGOPLPONDRSTATLCLGHHAVENGTILVRTITDLO IEVTNATELVQ
MK-—-AIIVILMVVOSNADR-------- ICTGITESNSPHVVRKTATQCEVNVIGVIPLIT

V(Cys52,HAL)
D3HNGKLCRLREG~— -~ IAPLOLGKCNIAGHRLLENPECDPLLPVRSWSY IVETPNSENG-
SSSTGRICNNE~—~-~-HRILPGIDCILIDALLGDPHCD-VEQNETWDLEVERSKAFS——
TPTRIAFANLKGTETRGKLCPECLNCT DLDVALGRPKCTGRIPSARVSILHEVRPVISGC
A(Arg50,B-HAL) 4{Ala(G,B-HAl1}4(Arg80,B-HAL}

ICYPGLF IDYEELREQLSSVSSF-~ERFEIFPKESSWENHNTNGVTAACS - HEGKSSFYR
NCYPYDVPDYASLRSLVASSG~~~~T-LEFI TEGE TR TGVIQONGGSNACK-RGPENGFES

FPIMHDRTRKIRQLPNLLRGYEHIRLSTHNVINAENAPGGPYKIGTSGSCPNITNGNGERFA

NLLWLTERE-—-=—~~ GHYPKLENSYVNKKGEEVLVLRGTHHRPNSKEQONLYQNENAYVS
RLNWLIKSG- -~ STYBVLNVTMPNNDNIDELY INGVHIPSTNOEQTSLYVQESGRVT

THMAWAVRPRNDENKTATNPLTIEVPY ICTEGEDQITVHGIHS DSETOMAKLY GDSKPQKET

YVTSNYNRRFTPELAERPRVRD-~~~~ OAGRMNYYWILLKPGDT I TFEANGNLIAPMYAY
VSTRRSQQSITPNIGSRPUVRG = = QSSRISI¥YWTIVKPGDVLVINSNGNLIAPRGYF

SSANGVTTHYVSQIGGEFPNQTEDGGLPQSGRIVVIYMVOKSGRTGTITYQRGILLPQRVI
{Trp271i) 4

ALSRGEFGSGITTSNASMEECNTRCOTPLGAINS SLEYQNTIRPVTIGECPRKYVRSAKLRMY
KMRTGRS3-IMSSDAFPIDTCISECTITPRGS L PNDKPTONVEK I TYGACPRYVEGNTLELA
CASGRSKV-IKGSLPLIGEADCLHERY GGLNKSKPYYTGEHAKAIGNCPIWVKTP~LEKLA

& (5er277,B~-HAL)

FIG. 2A
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