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Sequences of HA proteins used in binding studies. The sequences listed below represent the 7	
  

full-length ORF as cloned in the baculovirus transfer vector. Most of the N-terminal signal 8	
  

peptide (MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFA) is presumably 9	
  

removed during secretion, leaving four non-native residues (ADPG) at the N-terminus of HA1. 10	
  

The C-terminal BirA biotinylation site, thrombin cleavage site, trimerization domain, and His6 11	
  

tag are retained on all proteins. 12	
  

 13	
  

>A/South Carolina/1/1918 (H1N1) 14	
  
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED15	
  
SHNGKLCKLKGIAPLQLGKCNIAGWLLGNPECDLLLTASSWSYIVETSNSENGTCYPGDFIDYEELREQLSSVSSFE16	
  
KFEIFPKTSSWPNHETTKGVTAACSYAGASSFYRNLLWLTKKGSSYPKLSKSYVNNKGKEVLVLWGVHHPPTGTDQQ17	
  
SLYQNADAYVSVGSSKYNRRFTPEIAARPKVRDQAGRMNYYWTLLEPGDTITFEATGNLIAPWYAFALNRGSGSGII18	
  
TSDAPVHDCNTKCQTPHGAINSSLPFQNIHPVTIGECPKYVRSTKLRMATGLRNIPSIQSRGLFGAIAGFIEGGWTG19	
  
MIDGWYGYHHQNEQGSGYAADQKSTQNAIDGITNKVNSVIEKMNTQFTAVGKEFNNLERRIENLNKKVDDGFLDIWT20	
  
YNAELLVLLENERTLDFHDSNVRNLYEKVKSQLKNNAKEIGNGCFEFYHKCDDACMESVRNGTYDYPKYSEESKLNR21	
  
EEIDGVSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH 22	
  
 23	
  
>A/WSN/1933 (H1N1) 24	
  
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTIFEKNVAVTHSVNLLED25	
  
RHNGKLCKLKGIAPLQLGKCNITGWLLGNPECDSLLPARSWSYIVETPNSENGACYPGDFIDYEELREQLSSVSSLE26	
  
RFEIFPKESSWPNHTFNGVTVSCSHRGKSSFYRNLLWLTKKGDSYPKLTNSYVNNKGKEVLVLWGVHHPSSSDEQQS27	
  
LYSNGNAYVSVASSNYNRRFTPEIAARPKVKDQHGRMNYYWTLLEPGDTIIFEATGNLIAPWYAFALSRGFESGIIT28	
  
SNASMHECNTKCQTPQGSINSNLPFQNIHPVTIGECPKYVRSTKLRMVTGLRNIPSIQYRGLFGAIAGFIEGGWTGM29	
  
IDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSIIEKMNTQFTAVGKEFNNLEKRMENLNKKVDDGFLDIWTY30	
  
NAELLVLLENERTLDFHDLNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCDNECMESVRNGTYDYPKYSEESKLNRE31	
  
KIDGVSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH 32	
  
 33	
  
>A/Puerto Rico/8/1934 (H1N1) 34	
  
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED35	
  
SHNGKLCRLKGIAPLQLGKCNIAGWLLGNPECDPLLPVRSWSYIVETPNSENGICYPGDFIDYEELREQLSSVSSFE36	
  
RFEIFPKESSWPNHNTNGVTAACSHEGKSSFYRNLLWLTEKEGSYPKLKNSYVNKKGKEVLVLWGIHHPPNSKEQQN37	
  
LYQNENAYVSVVTSNYNRRFTPEIAERPKVRDQAGRMNYYWTLLKPGDTIIFEANGNLIAPMYAFALSRGFGSGIIT38	
  
SNASMHECNTKCQTPLGAINSSLPYQNIHPVTIGECPKYVRSAKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTGM39	
  
IDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNTVIEKMNIQFTAVGKEFNKLEKRMENLNKKVDDGFLDIWTY40	
  
NAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCDNECMESVRNGTYDYPKYSEESKLNRE41	
  
KVDGVSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH 42	
  
 43	
  
>A/AA/Marton/1943 (H1N1) 44	
  
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED45	
  
SHNGKLCRLKGIAPLQLGKCNIAGWILGNPECESLLSERSWSYIVETPNSENGTCYPGDFIDYEELREQLSSVSSFE46	
  
RFEIFSKESSWPKHNTTRGVTAACSHAGKSSFYRNLLWLTEKDGSYPNLNNSYVNKKGKEVLVLWGVHHPSNIKDQQ47	
  
TLYQKENAYVSVVSSNYNRRFTPEIAERPKVRGQAGRMNYYWTLLKPGDTIMFEANGNLIAPWYAFALSRGFGSGII48	
  
TSNASMHECDTKCQTPQGAINSSLPFQNIHPVTIGECPKYVRSTKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTG49	
  
MIDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTQFTAVGKEFNNLEKRMENLNKKVDDGFLDIWT50	
  
YNAELLVLLENERTLDFHDSNVKNLYEKVKNQLRNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNR51	
  
EKIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH 52	
  
 53	
  
>A/duck/Alberta/345/1976 (H1N1) 54	
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MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICVGYHANNSTDTVDTVLEKNVTVTHSVNLLED55	
  
SHNGKLCSLNGIAPLQLGKCNVAGWLLGNPECDLLLTANSWSYIIETSNSENGTCYPGEFIDYEELREQLSSISSFE56	
  
KFEIFPKASSWPNHETTKGVTAACSYSGASSFYRNLLWITKKGTSYPKLSKSYTNNKGKEVLVLWGVHHPPSVSEQQ57	
  
SLYQNADAYVSVGSSKYNRRFAPEIAARPEVRGQAGRMNYYWTLLDQGDTITFEATGNLIAPWYAFALNKGSDSGII58	
  
TSDAPVHNCDTRCQTPHGALNSSLPFQNVHPITIGECPKYVKSTKLRMATGLRNVPSIQSRGLFGAIAGFIEGGWTG59	
  
MIDGWYGYHHQNEQGSGYAADQKSTQNAIDGITNKVNSVIEKMNTQFTAVGKEFNNLERRIENLNKKVDDGFLDVWT60	
  
YNAELLVLLENERTLDFHDSNVRNLYEKVKSQLRNNAKEIGNGCFEFYHKCDDECMESVKNGTYDYPKYSEESKLNR61	
  
EEIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH 62	
  
 63	
  
>A/USSR/90/1977 (H1N1) 64	
  
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED65	
  
SHNGKLCRLKGIAPLQLGKCNIAGWILGNPECESLFSKKSWSYIAETPNSENGTCYPGYFADYEELREQLSSVSSFE66	
  
RFEIFPKERSWPKHNVTRGVTASCSHKGKSSFYRNLLWLTEKNGSYPNLSKSYVNNKEKEVLVLWGVHHPSNIEDQK67	
  
TIYRKENAYVSVVSSNYNRRFTPEIAERPKVRGQAGRINYYWTLLEPGDTIIFEANGNLIAPWHAFALNRGFGSGII68	
  
TSNASMDECDTKCQTPQGAINSSLPFQNIHPVTIGECPKYVRSTKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTG69	
  
MIDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTQFTAVGKEFNKLEKRMENLNKKVDDGFLDIWT70	
  
YNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNR71	
  
EKIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH 72	
  
 73	
  
>A/Singapore/6/1986 (H1N1) 74	
  
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED75	
  
SHNGKLCRLKGIAPLQLGNCSIAGWILGNPECESLFSKKSWSYIAETPNSENGTCYPGYFADYEELREQLSSVSSFE76	
  
RFEIFPKESSWPNHTVTKGVTASCSHKGRSSFYRNLLWLTKKNGSYPNLSKSYVNNKEKEVLVLWGVHHPSNIGDQR77	
  
AIYHTENAYVSVVSSHYNRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPWYAFALSRGFGSGII78	
  
TSNASMDECDAKCQTPQGAINSSLPFQNVHPVTIGECPKYVRSTKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTG79	
  
MIDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKKVDDGFLDIWT80	
  
YNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNR81	
  
EKIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH 82	
  
 83	
  
>A/Texas/36/1991 (H1N1) 84	
  
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED85	
  
SHNGKLCRLKGIAPLQLGNCSVAGWILGNPKCESLFSKESWSYIAETPNPENGTCYPGYFADYEELREQLSSVSSFE86	
  
RFEIFPKESSWPNHTVTKGVTTSCSHNGKSSFYRNLLWLTEKNGLYPNLSKSYVNNKEKEVLVLWGVHHPSNIRDQR87	
  
AIYHTENAYVSVVSSHYSRRFTPEIAKRPKVRGQEGRINYYWTLLEPGDTIIFEANGNLIAPWYAFALSRGFGSGII88	
  
TSNASMDECDAKCQTPQGAINSSLPFQNVHPVTIGECPKYVRSTKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTG89	
  
MIDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKKVDDGFLDIWT90	
  
YNAELLVLLENGRTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNR91	
  
GKIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH 92	
  
 93	
  
>A/Beijing/262/1995 (H1N1) 94	
  
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED95	
  
SHNGKLCRLKGIAPLQLGNCSVAGWILGNPECESLISKESWSYIVETPNPENGTCYPGYFADYEELREQLSSVSSFE96	
  
RFEIFPKESSWPNHTVTGVTASCSHNGKSSFYRNLLWLTEKNGLYPNLSNSYVNNKEKEVLVLWGVHHPSNIGVQRA97	
  
IYHTENAYVSVVSSHYSRRFTPEIAKRPKVRGQEGRINYYWTLLEPGDTIIFEANGNLIAPWYAFALSRGFGSGIIT98	
  
SNAPMNECDAKCQTPQGAINSSLPFQNVHPVTIGECPKYVRSTKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTGM99	
  
MDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKKVDDGFLDIWTY100	
  
NAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNRE101	
  
KIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH 102	
  
 103	
  
>A/New Caledonia/20/1999 (H1N1) 104	
  
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED105	
  
SHNGKLCRLKGIAPLQLGNCSVAGWILGNPECELLISKESWSYIVETPNPENGTCYPGYFADYEELREQLSSVSSFE106	
  
RFEIFPKESSWPNHTVTGVSASCSHNGKSSFYRNLLWLTGKNGLYPNLSKSYVNNKEKEVLVLWGVHHPPNIGNQRA107	
  
LYHTENAYVSVVSSHYSRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPWYAFALSRGFGSGIIT108	
  
SNAPMDECDAKCQTPQGAINSSLPFQNVHPVTIGECPKYVRSAKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTGM109	
  
VDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKKVDDGFLDIWTY110	
  
NAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNRE111	
  
KIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH 112	
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 113	
  
>A/Solomon Islands/3/2006 (H1N1) 114	
  
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLED115	
  
SHNGKLCRLKGIAPLQLGNCSVAGWILGNPECELLISRESWSYIVEKPNPENGTCYPGHFADYEELREQLSSVSSFE116	
  
RFEIFPKESSWPNHTTTGVSASCSHNGESSFYKNLLWLTGKNGLYPNLSKSYANNKEKEVLVLWGVHHPPNIGDQRA117	
  
LYHKENAYVSVVSSHYSRKFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPRYAFALSRGFGSGIIN118	
  
SNAPMDECDAKCQTPQGAINSSLPFQNVHPVTIGECPKYVRSAKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTGM119	
  
VDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKKVDDGFIDIWTY120	
  
NAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCNDECMESVKNGTYDYPKYSEESKLNRE121	
  
KIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH 122	
  
 123	
  
>A/California/04/2009 HA2 E47G (H1N1) 124	
  
MVLVNQSHQGFNKEHTSKMVSAIVLYVLLAAAAHSAFAADPGDTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLED125	
  
KHNGKLCKLRGVAPLHLGKCNIAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFE126	
  
RFEIFPKTSSWPNHDSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPSTSADQQ127	
  
SLYQNADTYVFVGSSRYSKKFKPEIAIRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGII128	
  
ISDTPVHDCNTTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNIPSIQSRGLFGAIAGFIEGGWTG129	
  
MVDGWYGYHHQNEQGSGYAADLKSTQNAIDGITNKVNSVIEKMNTQFTAVGKEFNHLEKRIENLNKKVDDGFLDIWT130	
  
YNAELLVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNR131	
  
EEIDSGGGGLNDIFEAQKIEWHERLVPRGSPGSGYIPEAPRDGQAYVRKDGEWVLLSTFLGHHHHHH  132	
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Kd determination. The experimental binding curves for each Fab or IgG for fitting kon and koff 133	
  

for Kd determination are reported below. 134	
  

 135	
  

 136	
  

 137	
  

 138	
  

5J8 Fab versus A/South Carolina/1/1918 (H1N1), Kd = 57 nM 139	
  

 140	
  
 141	
  
5J8 Fab versus A/USSR/90/1977 (H1N1), Kd = 590 nM 142	
  

 143	
  
 144	
  
5J8 Fab versus A/Singapore/6/1986 (H1N1), Kd = 5.7 nM 145	
  

 146	
  
 147	
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5J8 Fab versus A/Texas/36/1991 (H1N1), Kd1 = 120 nM, Kd2 = 46 pM 148	
  

 149	
  
 150	
  
5J8 Fab versus A/Solomon Islands/3/2006 (H1N1), Kd1 = 930 nM, Kd2 = 240 nM 151	
  

 152	
  
 153	
  
5J8 Fab versus A/California/04/2009 HA2 E47G (H1N1), Kd = 10 nM 154	
  

 155	
  
 156	
  
5J8 IgG versus A/South Carolina/1/1918 (H1N1), Kd = 0.30 nM 157	
  

 158	
  
 159	
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5J8 IgG versus A/AA/Marton/1943 (H1N1), Kd1 = 950 nM, Kd2 = 17 nM 160	
  

 161	
  
 162	
  
5J8 IgG versus A/USSR/90/1977 (H1N1), Kd = 0.40 nM 163	
  

 164	
  
 165	
  
5J8 IgG versus A/Singapore/6/1986 (H1N1), Kd = 51 pM 166	
  

 167	
  
 168	
  
5J8 IgG versus A/Texas/36/1991 (H1N1), Kd = 1.7 nM 169	
  

 170	
  
 171	
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5J8 IgG versus A/Beijing/262/1995 (H1N1), Kd1 = 1,350 nM, Kd2 = 400 nM 172	
  

 173	
  
 174	
  
5J8 IgG versus A/New Caledonia/20/1999 (H1N1), Kd1 = 220 nM, Kd2 = 63 nM 175	
  

 176	
  
 177	
  
5J8 IgG versus A/Solomon Islands/3/2006 (H1N1), Kd = 11 nM 178	
  

 179	
  
 180	
  
5J8 IgG versus A/California/04/2009 HA2 E47G (H1N1), Kd = 0.15 nM 181	
  

 182	
  
 183	
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CH65 Fab versus A/Singapore/6/1986 (H1N1), Kd = 18 nM 184	
  

 185	
  
 186	
  
CH65 Fab versus A/Texas/36/1991 (H1N1), Kd = 1.5 nM 187	
  

 188	
  

CH65 Fab versus A/Beijing/262/1995 (H1N1), Kd = 3.5 nM 189	
  

 190	
  
 191	
  
CH65 Fab versus A/New Caledonia/20/1999 (H1N1), Kd1 = 110 nM, Kd2 = 0.28 nM 192	
  

 193	
  
 194	
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CH65 Fab versus A/Solomon Islands/3/2006 (H1N1), Kd = 26 nM 195	
  

 196	
  
 197	
  
CH65 IgG versus A/AA/Marton/1943 (H1N1), Kd1 = 2,000 nM, Kd2 = 240 nM 198	
  

 199	
  
 200	
  
CH65 IgG versus A/USSR/90/1977 (H1N1), Kd1 = 230 nM, Kd2 = 23 nM 201	
  

 202	
  
 203	
  
CH65 IgG versus A/Singapore/6/1986 (H1N1), Kd = 0.13 nM 204	
  

 205	
  
 206	
  



	
   	
  
	
  

11 

CH65 IgG versus A/Texas/36/1991 (H1N1), Kd = 76 pM 207	
  

 208	
  
 209	
  
CH65 IgG versus A/Beijing/262/1995 (H1N1), Kd = 23 pM 210	
  

 211	
  
 212	
  
CH65 IgG versus A/New Caledonia/20/1999 (H1N1), Kd = 0.15 nM 213	
  

 214	
  
 215	
  
CH65 IgG versus A/Solomon Islands/3/2006 (H1N1), Kd = 40 pM 216	
  

 217	
  


