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Sequences of HA proteins used in binding studies. The sequences listed below represent the
full-length ORF as cloned in the baculovirus transfer vector. Most of the N-terminal signal
peptide (MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFA) is  presumably
removed during secretion, leaving four non-native residues (ADPG) at the N-terminus of HAI.
The C-terminal BirA biotinylation site, thrombin cleavage site, trimerization domain, and Hise

tag are retained on all proteins.

>A/South Carolina/1/1918 (H1N1)
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED
SHNGKLCKLKGIAPLQLGKCNIAGWLLGNPECDLLLTASSWSYIVETSNSENGTCYPGDFIDYEELREQLSSVSSFE
KFEIFPKTSSWPNHETTKGVTAACSYAGASSFYRNLLWLTKKGSSYPKLSKSYVNNKGKEVLVLWGVHHPPTGTDQQ
SLYQONADAYVSVGSSKYNRRFTPETAARPKVRDQAGRMNYYWTLLEPGDTITFEATGNLIAPWYAFALNRGSGSGII
TSDAPVHDCNTKCQTPHGAINSSLPFONIHPVTIGECPKYVRSTKLRMATGLRNIPSIQSRGLFGAIAGFIEGGWTG
MIDGWYGYHHONEQGSGYAADQKSTONAIDGITNKVNSVIEKMNTQFTAVGKEFNNLERRIENLNKKVDDGFLDIWT
YNAELLVLLENERTLDFHDSNVRNLYEKVKSQLKNNAKEIGNGCFEFYHKCDDACMESVRNGTYDYPKYSEESKLNR
EEIDGVSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH

>A/WSN/1933 (HIN1)
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTIFEKNVAVTHSVNLLED
RHNGKLCKLKGIAPLQLGKCNITGWLLGNPECDSLLPARSWSYIVETPNSENGACYPGDFIDYEELREQLSSVSSLE
RFEIFPKESSWPNHTFNGVTVSCSHRGKSSFYRNLLWLTKKGDSYPKLTNSYVNNKGKEVLVLWGVHHPSSSDEQQS
LYSNGNAYVSVASSNYNRRFTPEIAARPKVKDQHGRMNYYWTLLEPGDTIIFEATGNLIAPWYAFALSRGFESGIIT
SNASMHECNTKCQTPQGSINSNLPFQNIHPVTIGECPKYVRSTKLRMVTGLRNIPSIQYRGLFGAIAGFIEGGWTGM
IDGWYGYHHONEQGSGYAADQKSTONAINGITNKVNS I IEKMNTQF TAVGKEFNNLEKRMENLNKKVDDGFLDIWTY
NAELLVLLENERTLDFHDLNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCDNECMESVRNGTYDYPKYSEESKLNRE
KIDGVSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH

>A/Puerto Rico/8/1934 (HIN1)
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED
SHNGKLCRLKGIAPLQLGKCNIAGWLLGNPECDPLLPVRSWSYIVETPNSENGICYPGDFIDYEELREQLSSVSSFE
RFEIFPKESSWPNHNTNGVTAACSHEGKSSFYRNLLWLTEKEGSYPKLKNSYVNKKGKEVLVLWGIHHPPNSKEQQON
LYQONENAYVSVVTSNYNRRFTPETAERPKVRDQAGRMNYYWTLLKPGDTIIFEANGNLIAPMYAFALSRGFGSGIIT
SNASMHECNTKCQTPLGAINSSLPYONIHPVTIGECPKYVRSAKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTGM
IDGWYGYHHQNEQGSGYAADQKSTONAINGITNKVNTVIEKMNIQFTAVGKEFNKLEKRMENLNKKVDDGFLDIWTY
NAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCDNECMESVRNGTYDYPKYSEESKLNRE
KVDGVSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH

>A/AA/Marton/1943 (HIN1)
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED
SHNGKLCRLKGIAPLOQLGKCNIAGWILGNPECESLLSERSWSYIVETPNSENGTCYPGDFIDYEELREQLSSVSSFE
RFEIFSKESSWPKHNTTRGVTAACSHAGKSSFYRNLLWLTEKDGSYPNLNNSYVNKKGKEVLVLWGVHHPSNIKDQQ
TLYQKENAYVSVVSSNYNRRFTPEIAERPKVRGQAGRMNYYWTLLKPGDTIMFEANGNLIAPWYAFALSRGFGSGII
TSNASMHECDTKCQTPQGAINSSLPFONIHPVTIGECPKYVRSTKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTG
MIDGWYGYHHONEQGSGYAADQKSTONAINGITNKVNSVIEKMNTQFTAVGKEFNNLEKRMENLNKKVDDGFLDIWT
YNAELLVLLENERTLDFHDSNVKNLYEKVKNQLRNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNR
EKIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH

>A/duck/Alberta/345/1976 (H1IN1)
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MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICVGYHANNSTDTVDTVLERKNVTVTHSVNLLED
SHNGKLCSLNGIAPLQLGKCNVAGWLLGNPECDLLLTANSWSYITETSNSENGTCYPGEFIDYEELREQLSSISSFE
KFEIFPKASSWPNHETTKGVTAACSYSGASSFYRNLLWITKKGTSYPKLSKSYTNNKGKEVLVLWGVHHPPSVSEQQ
SLYQNADAYVSVGSSKYNRRFAPEIAARPEVRGOAGRMNYYWTLLDQGDTITFEATGNLIAPWYAFALNKGSDSGIT
TSDAPVHNCDTRCQTPHGALNSSLPFONVHPITIGECPKYVKSTKLRMATGLRNVPSIQSRGLFGAIAGFIEGGWTG
MIDGWYGYHHONEQGSGYAADQKSTONAIDGITNKVNSVIEKMNTQFTAVGKEFNNLERRIENLNKKVDDGFLDVWT
YNAELLVLLENERTLDFHDSNVRNLYEKVKSQLRNNAKEIGNGCFEFYHKCDDECMESVKNGTYDYPKYSEESKLNR
EEIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH

>A/USSR/90/1977 (H1N1)
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED
SHNGKLCRLKGIAPLQLGKCNIAGWILGNPECESLFSKKSWSYIAETPNSENGTCYPGYFADYEELREQLSSVSSFE
RFEIFPKERSWPKHNVTRGVTASCSHKGKSSFYRNLLWLTEKNGSYPNLSKSYVNNKEKEVLVLWGVHHPSNIEDQK
TIYRKENAYVSVVSSNYNRRFTPEIAERPKVRGQAGRINYYWTLLEPGDTIIFEANGNLIAPWHAFALNRGFGSGIT
TSNASMDECDTKCQTPQGAINSSLPFONIHPVTIGECPKYVRSTKLRMVTGLRNIPSIQSRGLFGAIAGF IEGGWTG
MIDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTQF TAVGKEFNKLEKRMENLNKKVDDGFLDIWT
YNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEF YHKCNNECMESVKNGTYDYPKYSEESKLNR
EKIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGY IPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH

>A/Singapore/6/1986 (H1N1)
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED
SHNGKLCRLKGIAPLQLGNCSIAGWILGNPECESLFSKKSWSYIAETPNSENGTCYPGYFADYEELREQLSSVSSFE
RFEIFPKESSWPNHTVTKGVTASCSHKGRSSFYRNLLWLTKKNGSYPNLSKSYVNNKEKEVLVLWGVHHPSNIGDQOR
AIYHTENAYVSVVSSHYNRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPWYAFALSRGFGSGII
TSNASMDECDAKCQTPQGAINSSLPFONVHPVTIGECPKYVRSTKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTG
MIDGWYGYHHQNEQGSGYAADQKSTONAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKKVDDGFLDIWT
YNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNR
EKIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH

>A/Texas/36/1991 (HIN1)
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED
SHNGKLCRLKGIAPLQLGNCSVAGWILGNPKCESLFSKESWSYIAETPNPENGTCYPGYFADYEELREQLSSVSSFE
RFEIFPKESSWPNHTVTKGVTTSCSHNGKSSFYRNLLWLTEKNGLYPNLSKSYVNNKEKEVLVLWGVHHPSNIRDQR
ATYHTENAYVSVVSSHYSRRFTPETAKRPKVRGQEGRINYYWTLLEPGDTIIFEANGNLIAPWYAFALSRGFGSGII
TSNASMDECDAKCQTPQGAINSSLPFONVHPVTIGECPKYVRSTKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTG
MIDGWYGYHHONEQGSGYAADQKSTONAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKKVDDGFLDIWT
YNAELLVLLENGRTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNR
GKIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH

>A/Beijing/262/1995 (HIN1)
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED
SHNGKLCRLKGIAPLQLGNCSVAGWILGNPECESLISKESWSYIVETPNPENGTCYPGYFADYEELREQLSSVSSFE
RFEIFPKESSWPNHTVTGVTASCSHNGKSSFYRNLLWLTEKNGLYPNLSNSYVNNKEKEVLVLWGVHHPSNIGVQRA
IYHTENAYVSVVSSHYSRRFTPETAKRPKVRGQEGRINYYWTLLEPGDTIIFEANGNLIAPWYAFALSRGFGSGIIT
SNAPMNECDAKCQTPQGAINSSLPFONVHPVTIGECPKYVRSTKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTGM
MDGWYGYHHONEQGSGYAADQKSTONAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKKVDDGFLDIWTY
NAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNRE
KIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH

>A/New Caledonia/20/1999 (H1N1)
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED
SHNGKLCRLKGIAPLQLGNCSVAGWILGNPECELLISKESWSYIVETPNPENGTCYPGYFADYEELREQLSSVSSFE
RFEIFPKESSWPNHTVTGVSASCSHNGKSSFYRNLLWLTGKNGLYPNLSKSYVNNKEKEVLVLWGVHHPPNIGNQRA
LYHTENAYVSVVSSHYSRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPWYAFALSRGFGSGIIT
SNAPMDECDAKCQTPQGAINSSLPFONVHPVTIGECPKYVRSAKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTGM
VDGWYGYHHQNEQGSGYAADQKSTONAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKKVDDGFLDIWTY
NAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNRE
KIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH
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>A/Solomon Islands/3/2006 (H1N1)
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED
SHNGKLCRLKGIAPLQLGNCSVAGWILGNPECELLISRESWSYIVEKPNPENGTCYPGHFADYEELREQLSSVSSFE
RFEIFPKESSWPNHTTTGVSASCSHNGESSFYKNLLWLTGKNGLYPNLSKSYANNKEKEVLVLWGVHHPPNIGDQRA
LYHKENAYVSVVSSHYSRKFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPRYAFALSRGFGSGIIN
SNAPMDECDAKCQTPQGAINSSLPFONVHPVTIGECPKYVRSAKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTGM
VDGWYGYHHQNEQGSGYAADQKSTONAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKKVDDGFIDIWTY
NAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEESKLNRE
KIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH

>A/California/04/2009 HA2 E47G (HIN1)
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLED
KHNGKLCKLRGVAPLHLGKCNIAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFE
RFEIFPKTSSWPNHDSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPSTSADQQ
SLYQNADTYVFVGSSRYSKKFKPEIAIRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGII
ISDTPVHDCNTTCQTPKGAINTSLPFONIHPITIGKCPKYVKSTKLRLATGLRNIPSIQSRGLFGAIAGFIEGGWTG
MVDGWYGYHHQONEQGSGYAADLKSTQNAIDGITNKVNSVIEKMNTQF TAVGKEFNHLEKRIENLNKKVDDGFLDIWT
YNAELLVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNR
EEIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH



133 K4 determination. The experimental binding curves for each Fab or IgG for fitting ko, and kogr
134  for K4 determination are reported below.
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139  5J8 Fab versus A/South Carolina/1/1918 (HIN1), K4= 57 nM
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145  5J8 Fab versus A/Singapore/6/1986 (HIN1), Kg4=5.7 nM
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5J8 Fab versus A/Texas/36/1991 (HIN1), K4; = 120 nM, K4, = 46 pM

Fitting View
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5J8 Fab versus A/Solomon Islands/3/2006 (HIN1), K4; = 930 nM, K4, = 240 nM
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5]8 Fab versus A/California/04/2009 HA2 E47G (HIN1), K4 =10 nM
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5J8 IgG versus A/South Carolina/1/1918 (HIN1), K4 = 0.30 nM
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5J8 IgG versus A/AA/Marton/1943 (HIN1), K41 =950 nM, Ky = 17 nM
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518 IgG versus A/USSR/90/1977 (HIN1), K4 = 0.40 nM
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5]8 IgG versus A/Singapore/6/1986 (HIN1), K4=51 pM
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5J8 IgG versus A/Texas/36/1991 (HIN1), K4= 1.7 nM
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5J8 IgG versus A/Beijing/262/1995 (HIN1), K4; = 1,350 nM, K4, =400 nM
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5J8 IgG versus A/New Caledonia/20/1999 (HIN1), K4; = 220 nM, K4, = 63 nM
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5J8 IgG versus A/California/04/2009 HA2 E47G (HIN1), K4=0.15 nM
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CH65 Fab versus A/Singapore/6/1986 (HIN1), K4 =18 nM
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CH65 Fab versus A/Texas/36/1991 (HIN1), K4=1.5nM
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CH65 Fab versus A/Beijing/262/1995 (HIN1), K4 = 3.5 nM
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CHG65 Fab versus A/New Caledonia/20/1999 (HIN1), K4; = 110 nM, K4, = 0.28 nM
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CH65 Fab versus A/Solomon Islands/3/2006 (HIN1), K4 =26 nM
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CH65 1gG versus A/AA/Marton/1943 (HIN1), K41 = 2,000 nM, K4, = 240 nM
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CH65 1gG versus A/USSR/90/1977 (HIN1), K4; = 230 nM, K4, =23 nM
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CH65 IgG versus A/Texas/36/1991 (HIN1), K4 =76 pM
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CH65 IgG versus A/Beijing/262/1995 (HIN1), K4 =23 pM
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CH65 1gG versus A/New Caledonia/20/1999 (HIN1), K4 =0.15 nM
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CH65 IgG versus A/Solomon Islands/3/2006 (HIN1), K4 =40 pM
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