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SUPPLEMENTAL FIGURES 
 
 
A 
    1        10         20         30         40         50 
A/shearwater/WA/2576/1979_H15N9           LVLGLSMVKSDKICLGHHAVANGTKVNTLTERGVEVVNATETVEITGIDK 
A/shearwater/Aust/2576/1979_H15N6         LVLGLSMVKSDKICLGHHAVPNGTKVNTLTERGVEVVNATETVEITGIDK 
A/shearWater/Aust/2576/1979_H15N9   LGLSMVKSDKICLGHHAVANGTKVNTLTERGVEVVNATETVEITGIDK 
A/duck/Aust/341_1/1983_H15N8              LVLGLSMVRSDKICLGHHAVANGTKVNTLTEKGVEVVNATETVEITGINK  
A/duck/Aust/341_2/1983_H15N8              LVLGLSMVRSDKICLGHHAVANGTKVNTLTEKGVEVVNATETVEITGINK 
A/shearwater/WA/2327/1983_H15N9       LVLGLSMVKSDKICLGHHAVANGTKVNTLTERGVEVVNATETVEITGIDK 
A/Aust_shelduck/WA/1756/1983_H15N2 LVLGLSMVKSDKICLGHHAVANGTKVNTLTERGVEVVNATETVEITGIDK  
A/teal/Chany/7119/2008_H15N4        LVLGLSVAKSDKICLGHHAVANGTKVNTLTEKGVEVVNATETVETTSINK 
A/mallard/Nov/2_23_12/2010_H15N7 LALGLSVVKSDKICLGHHAVANGTKVNTLTEKGVEVVNATETVETTSINK  

 
 
 
              60         70         80         90         100 
A/shearwater/WA/2576/1979_H15N9           VCTKGKKAVDLGSCGILGTIIGPPQCDLHLEFKADLIIERRNSSDICYPG 
A/shearwater/Aust/2576/1979_H15N6         VCTKGKKAVDLGSCGILGTIIGPPQCDLHLEFKADLIIERRNSSDICYPG 
A/shearWater/Aust/2576/1979_H15N9 VCTKGKKAVDLGSCGILGTIIGPPQCDLHLEFKADLIIERRNSSDICYPG  
A/duck/Aust/341_1/1983_H15N8              VCTKGKKAVDLGSCGILGTIIGPPQCDSHLKFKADLIIERRNSSDICYPG  
A/duck/Aust/341_2/1983_H15N8              VCTKGKKAVDLGSCGILGTIIGPPQCDSHLKFKADLIIERRNSSDICYPG 
A/shearwater/WA/2327/1983_H15N9       VCTKGKKAVDLGSCGILGTIIGPPQCDLHLEFKADLIIERRNSSDICYPG 
A/Aust_shelduck/WA/1756/1983_H15N2 VCTKGKKAVDLGSCGILGTIIGPPQCDLHLEFKADLIIERRNSSDICYPG  
A/teal/Chany/7119/2008_H15N4        VCTKGRKAVDLGFCGILGTIIGPPQCDLHLDFKADLIIERRNSSDICYPG 
A/mallard/Nov/2_23_12/2010_H15N7 VCTKGRKAVDLGFCGILGTIIGPPQCDLYLDFKADLIIERRNSSDTCYPG 
 
 
 
 
            110        120        130        140       150 
A/shearwater/WA/2576/1979_H15N9           RFTNEEALRQIIRESGGIDKESMGFRYSGIRTDGATSACKRTVSSFYSEM 
A/shearwater/Aust/2576/1979_H15N6         RFTNEEALRQIIRESGGIDKESMGFRYSGIRTDGATSACKRTVSSFYSEM 
A/shearWater/Aust/2576/1979_H15N9 RFTNEEALRQIIRESGGIDKESMGFRYSGIRTDGATSACKRTVSSFYSEM 
A/duck/Aust/341_1/1983_H15N8              KFTNEEALRQIIRESGGIDKEPMGFRYSGIKTDGATSACKRTVSSFYSEM  
A/duck/Aust/341_2/1983_H15N8              KFTNEEALRQIIRESGGIDKEPMGFRYSGIKTDGATSACKRTVSSFYSEM 
A/shearwater/WA/2327/1983_H15N9       RFTNEEALRQIIRESGGIDKESMGFRYSGIRTDGATSACKRTVSSFYSEM 
A/Aust_shelduck/WA/1756/1983_H15N2 RFTNEEALRQIIRESGGIDKESMGFRYSGIRTDGATSACKRTVSSFYSEM 
A/teal/Chany/7119/2008_H15N4        RFSNEEALRQIIRESGGIDKETMGFRYSGIRTDGVTSACKRTGSSFYSEM                                       
A/mallard/Nov/2_23_12/2010_H15N7 KFSNEEALRQIIRESGGIDKETMGFRYSGIRTDGVTSACKRTVSSFYSEM 
 
 
 
 
 

             160        170        180        190        
A/shearwater/WA/2576/1979_H15N9           KWLSSSMNNQVFPQLNQTYRNTRKEPALIVWGVHHSSSLDEQNKLYGTGN 
A/shearwater/Aust/2576/1979_H15N6         KWLSSSMNNQVFPQLNQTYRNTRKEPALIVWGVHHSSSLDEQNKLYGTGN 
A/shearWater/Aust/2576/1979_H15N9 KWLSSSMNNQVFPQLNQTYRNTRKEPALIVWGVHHSSSLDEQNKLYGTGN 
A/duck/Aust/341_1/1983_H15N8              KWLLSSKANQVFPQLNQTYRNNRKEPALIVWGVHHSSSLDEQNKLYGAGN  
A/duck/Aust/341_2/1983_H15N8              KWLLSSKDNQVFPQLNQTYRNNRKEPALIVWGVHHSSSLDEQNKLYGAGN 
A/shearwater/WA/2327/1983_H15N9       KWLSSSMNNQVFPQLNQTYRNTRKEPALIVWGVHHSSSLDEQNKLYGTGN 
A/Aust_shelduck/WA/1756/1983_H15N2 KWLSSSGNNQVFPQLNQTYRNTRKEPALIVWGVHHSSSLDEQNKLYGTGN  
A/teal/Chany/7119/2008_H15N4        KWLLSSRNNQVFPQLNQTYKNTRKEPALIVWGIHHSSSLEEQNQLYGTGN 
A/mallard/Nov/2_23_12/2010_H15N7 KWLLSSRSNQVFPQLNQTYKNTRKEPALIVWGIHHSSSLEEQNQLYGTGN 
 
 
 
 

            200         210        220        230         240 
A/shearwater/WA/2576/1979_H15N9           KLITVGSSKYQQSFSPSPGARPKVNGQAGRIDFHWMLLDPGDTVTFTFNG 
A/shearwater/Aust/2576/1979_H15N6         KLITVGSSKYQQSFSPSPGARPKVNGQAGRIDFHWMLLDPGDTVTFTFNG 
A/shearWater/Aust/2576/1979_H15N9 KLITVGSSKYRQSFSPSPGARPKVNGQAGRIDFHWMLLDPGDTVTFTFNG 
A/duck/Aust/341_1/1983_H15N8              KLITVGSSKYQQSFSPSPGDRPKVNGQAGRIDFHWMLLDPGDTVTFTFNG 
A/duck/Aust/341_2/1983_H15N8              KLITVGSSKYQQSFSPSPGDRPKVNGQAGRIDFHWMLLDPGDTVTFTFNG 
A/shearwater/WA/2327/1983_H15N9       KLITVGSSKYQQSFSPSPGARPKVNGQAGRIDFHWMLLDPGDTVTFTFNG  
A/Aust_shelduck/WA/1756/1983_H15N2 KLITVGSSKYQQSFSPSPGARPKVNGQAGRIDFHWMLLDPGDTVTFTFNG 
A/teal/Chany/7119/2008_H15N4        KLITVGSSRYQQSFSPSPGARPKVNGQAGRIDFHWMLLDPGDTVTFTFNG 
A/mallard/Nov/2_23_12/2010_H15N7 KLITVGSSKYQQSFSPSPGARPKVNGQAGRIDFHWMLLDPGDTVTFTFNG 
 
 

130-loop 

150-loop 190-helix 

220-loop 



 
 
 
 

            250         260                270         280       290 
A/shearwater/WA/2576/1979_H15N9           AFIAPDRATFLRSNAPSGIEYNGKSLGIQSDAQIDESCEGECFYSGGTIN 
A/shearwater/Aust/2576/1979_H15N6         AFIAPDRATFLRSNAPSGIEYNGKSLGIQSDAQIDESCEGECFYSGGTIN  
A/shearWater/Aust/2576/1979_H15N9 AFIAPDRATFLRSNAPSGIEYNGKSLGIQSDAQIDESCEGECFYSGGTIN  
A/duck/Aust/341_1/1983_H15N8              AFIAPDRATFLRSNAPSGVEYNGKSLGIQSDAQIDESCEGECFYSGGTIN  
A/duck/Aust/341_2/1983_H15N8              AFIAPDRATFLRSNAPSGVEYNGKSLGIQSDAQIDESCEGECFYSGGTIN 
A/shearwater/WA/2327/1983_H15N9       AFIAPDRATFLRSNAPSGIEYNGKSLGIQSDAQIDESCEGECFYSGGTIN 
A/Aust_shelduck/WA/1756/1983_H15N2 AFIAPDRATFLRSNAPSGIEYNGKSLGIQSDAQIDESCEGECFYSGGTIN  
A/teal/Chany/7119/2008_H15N4        AFIAPDRATFLRSNALSGVEYNGKSLGIQSDAQIDESCEGECFYSGGTIN                                      
A/mallard/Nov/2_23_12/2010_H15N7 AFIAPDRATFLRSNALSGVEYNGKSLGIQSDAQLDDSCEGECFYSGGTIN  
 
 
                         300        310        320           1 
A/shearwater/WA/2576/1979_H15N9           SPLPFQNIDSRAVGKCPRYVKQSSLPLALGMKNVPEKIRTRGLFGAIAGF 
A/shearwater/Aust/2576/1979_H15N6         SPLPFQNIDSRAVGKCPRYVKQSSLPLALGMKNVPEKIRVKRRPVAKAGF  
A/shearWater/Aust/2576/1979_H15N9 SPLPFQNIDSRAVGKCPRYVKQSSLPLALGMKNVPEKIRTRGLFGAIAGF  
A/duck/Aust/341_1/1983_H15N8              SPLPFQNIDSWAVGRCPRYVKQSSLPLALGMKNVPEKIHTRGLFGAIAGF  
A/duck/Aust/341_2/1983_H15N8              SPLPFQNIDSWAVGRCPRYVKQSSLPLALGMKNVPEKIHTRGLFGAIAGF 
A/shearwater/WA/2327/1983_H15N9       SPLPFQNIDSRAVGKCPRYVKQSSLPLALGMKNVPEKIRTRGLFGAIAGF 
A/Aust_shelduck/WA/1756/1983_H15N2 SPLPFQNIDSRAVGKCPRYVKQSSLPLALGMKNVPEKIRTRGLFGAIAGF  
A/teal/Chany/7119/2008_H15N4        SPLPFQNIDSRAVGKCPRYVKQSSLPLALGMKNVPEKTHTRGLFGAIAGF  
A/mallard/Nov/2_23_12/2010_H15N7 SPLPFQNIDSRAVGKCPRYVKQSSLPLALGMKNVPEKTHTRGLFGAIAGF  
 
 
             10         20         30         40         50 
A/shearwater/WA/2576/1979_H15N9           IENGWEGLIDGWYGFRHQNAQGQGTAADYKSTQAAIDQITGKLNRLIEKT 
A/shearwater/Aust/2576/1979_H15N6         IENGWEGLIDGWYGFRHQNAQGQGTAADYKSTQAAIDQITGKLNRLIEKT  
A/shearWater/Aust/2576/1979_H15N9 IENGWEGLIDGWYGFRHQNAQGQGTAADYKSTQAAIDQITGKLNRLIEKT  
A/duck/Aust/341_1/1983_H15N8              IENGWEGLIDGWYGFRHQNAQGQGTAADYKSTQAAIDQITGKLNRLIEKT  
A/duck/Aust/341_2/1983_H15N8              IENGWEGLIDGWYGFRHQNAQGQGTAADYKSTQAAIDQITGKLNRLIEKT 
A/shearwater/WA/2327/1983_H15N9       IENGWEGLIDGWYGFRHQNAQGQGTAADYKSTQAAIDQITGKLNRLIEKT 
A/Aust_shelduck/WA/1756/1983_H15N2 IENGWEGLIDGWYGFRHQNAQGQGTAADYKSTQAAIDQITGKLNRLIEKT  
A/teal/Chany/7119/2008_H15N4        IENGWEGLIDGWYGFRHQNAQGQGTAADYKSTQAAIDQITGKLNRLIEKT                                      
A/mallard/Nov/2_23_12/2010_H15N7 IENGWEGLIDGWYGFRHQNAQGQGTAADYKSTQAAIDQITGKLNRLIEKT  
 
 
             60         70         80         90         100 
A/shearwater/WA/2576/1979_H15N9           NKQFELIDNEFTEVEQQIGNVINWTRDSLTEIWSYNAELLVAMENQHTID 
A/shearwater/Aust/2576/1979_H15N6         NKQFELIDNEFTEVEQQIGNVINWTRDSLTEIWSYNAELLVAMENQHTID 
A/shearWater/Aust/2576/1979_H15N9 NKQFELIDNEFTEVEQQIGNVINWTRDSLTEIWSYNAELLVAMENQHTID  
A/duck/Aust/341_1/1983_H15N8              NTQFELIDNEFTEVEQQIGNVINWTRDSLTEIWSYNAELLVAMENQHTID  
A/duck/Aust/341_2/1983_H15N8              NTQFELIDNEFTEVEQQIGNVINWTRDSLTEIWSYNAELLVAMENQHTID 
A/shearwater/WA/2327/1983_H15N9       NKQFELIDNEFTEVEQQIGNVINWTRDSLTEIWSYNAELLVAMENQHTID 
A/Aust_shelduck/WA/1756/1983_H15N2 NKQFELIDNEFTEVEQQIGNVINWTRDSLTEIWSYNAELLVAMENQHTID  
A/teal/Chany/7119/2008_H15N4        NQQFELIDNEFTEAEQQIGNVINWTRDSLTEIWSYNAELLVAMENQHTID                                      
A/mallard/Nov/2_23_12/2010_H15N7 NQQFELIDNEFTEVEQQIGNVINWTRDSLTEIWSYNAELLVAMENQHTID  
 
 
            110        120        130         140        150 
A/shearwater/WA/2576/1979_H15N9           LADSEMNKLYERVRRQLRENAEEDGTGCFEIFHRCDDQCMESIRNNTYNH 
A/shearwater/Aust/2576/1979_H15N6         LADSEMNKLYERVRRQLRENAEEDGTGCFEIFHRCDDQCMESIRNNTYNH  
A/shearWater/Aust/2576/1979_H15N9 LADSEMNKLYERVRRQLRENAEEDGTGCFEIFHRCDDQCMESIRNNTYNH  
A/duck/Aust/341_1/1983_H15N8              LADSEMNKLYERVRRQLRENAEEDGTGCFEIFHRCDDQCMESIRNNTYNH  
A/duck/Aust/341_2/1983_H15N8              LADSEMNKLYERVRRQLRENAEEDGTGCFEIFHRCDDQCMESIRNNTYNH 
A/shearwater/WA/2327/1983_H15N9       LADSEMNKLYERVRRQLRENAEEDGTGCFEIFHRCDDQCMESIRNNTYNH 
A/Aust_shelduck/WA/1756/1983_H15N2 LADSEMNKLYERVRRQLRENAEEDGTGCFEIFHRCDDQCMESIRNNTYNH  
A/teal/Chany/7119/2008_H15N4        LADSEMNKLYERVRRQLRENAEEDGTGCFEIFHRCDDQCMESIRNNTYNH         
A/mallard/Nov/2_23_12/2010_H15N7 LADSEMNKLYERVRRQLRENAEEDGTGCFEIFHRCDDQCMESIRNNTYNH  
 
 
            160        170                
A/shearwater/WA/2576/1979_H15N9           TEYRQEALQNRIMINPVK   
A/shearwater/Aust/2576/1979_H15N6         TEYRQEALQNRIMINPVK  
A/shearWater/Aust/2576/1979_H15N9 TEYRQEALQNRIMINPVK  
A/duck/Aust/341_1/1983_H15N8              TEYRQEALQNRIMINPVK   
A/duck/Aust/341_2/1983_H15N8              TEYRQEALQNRIMINPVK   
A/shearwater/WA/2327/1983_H15N9       TEYRQEALQNRIMINPVK   
A/Aust_shelduck/WA/1756/1983_H15N2 TEYRQEALQNRIMINPVK  
A/teal/Chany/7119/2008_H15N4        TEYRQESLQNRIMIDPVK 
A/mallard/Nov/2_23_12/2010_H15N7 TEYRQESLQNRIMIDSVK 

260-loop 



 

B 
                10        20        30        40        50 
H15N9_A/shearwater/WA/2576/1979   PGDKICLGHHAVANGTKVNTLTERGVEVVNATETVEITGIDKVCTKGKKA  
H3N2_A/Hong_Kong/1/1968           STATLCLGHHAVPNGTLVKTITDDQIEVTNATELVQSSSTGKICNNPHRI  
H7N9_A/Shanghai/02/2013           NADKICLGHHAVSNGTKVNTLTERGVEVVNATETVERTNIPRICSKGKRT 
H10N8_A/Jiangxi/IPB13a/2013       GLDKICLGHHAVANGTIVKTLTNEQEEVTNATETVESTGINRLCMKGRKH 
 
 
 
                                  60        70        80        90       100 
H15N9_A/shearwater/WA/2576/1979   VDLGSCGILGTIIGPPQCDLHLEFKADLIIERRNSSDICYPGRFTNEEAL 
H3N2_A/Hong_Kong/1/1968           LDGIDCTLIDALLGDPHCDVFQNETWDLFVERSKAFSNCYPYDVPDYASL  
H7N9_A/Shanghai/02/2013           VDLGQCGLLGTITGPPQCDQFLEFSADLIIERREGSDVCYPGKFVNEEAL  
H10N8_A/Jiangxi/IPB13a/2013       KDLGNCHPIGMLIGTPACDLHLTGMWDTLIERENAIAYCYPGATVNVEAL 
 
 
 
       110       120        130       140       150 
H15N9_A/shearwater/WA/2576/1979   RQIIRESGGIDKESMGFRYSG-IRTDGATSACKR-TVSSFYSEMKWLSSS 
H3N2_A/Hong_Kong/1/1968           RSLVASSGTLEFITEGFTWTG-VTQNGGSNACKRGPGSGFFSRLNWLTKS  
H7N9_A/Shanghai/02/2013           RQILRESGGIDKEAMGFTYSG-IRTNGATSACRR-SGSSFYAEMKWLLSN  
H10N8_A/Jiangxi/IPB13a/2013       RQKIMESGGINKISTGFTYGSSINSAGTTRACMRNGGNSFYAELKWLVSK 
 
       

  
         160       170       180        190       200 
H15N9_A/shearwater/WA/2576/1979   MNNQVFPQLNQTYRNTRKEPALIVWGVHHSSSLDEQNKLYGTGNKLITVG  
H3N2_A/Hong_Kong/1/1968           G--STYPVLNVTMPNNDNFDKLYIWGVHHPSTNQEQTSLYVQASGRVTVS 
H7N9_A/Shanghai/02/2013           TDNAAFPQMTKSYKNTRKSPALIVWGIHHSVSTAEQTKLYGSGNKLVTVG  
H10N8_A/Jiangxi/IPB13a/2013       SKGQNFPQTTNTYRNTDTAEHLIMWGIHHPSSTQEKNDLYGTQSLSISVG 
 
 
 
          210       220       230       240       250 
H15N9_A/shearwater/WA/2576/1979   SSKYQQSFSPSPGARPKVNGQAGRIDFHWMLLDPGDTVTFTFNGAFIAPD 
H3N2_A/Hong_Kong/1/1968           TRRSQQTIIPNIGSRPWVRGLSSRISIYWTIVKPGDVLVINSNGNLIAPR  
H7N9_A/Shanghai/02/2013           SSNYQQSFVPSPGARPQVNGLSGRIDFHWLMLNPNDTVTFSFNGAFIAPD  
H10N8_A/Jiangxi/IPB13a/2013       SSTYRNNFVPVVGARPQVNGQSGRIDFHWTLVQPGDNITFSHNGGLIAPS 
 
 
 

          260                 270        280       290  
           261 a b c d e f g h i j   
H15N9_A/shearwater/WA/2576/1979   RATFLRSNAPSGIEYNGK-SLGIQSDAQIDESCEGECFYSGGTINSPLPF 
H3N2_A/Hong_Kong/1/1968           GYFKMR----------TGKSSIMRSDAPIDT-CISECITPNGSIPNDKPF  
H7N9_A/Shanghai/02/2013           RASFLR----------GK-SMGIQSGVQVDANCEGDCYHSGGTIISNLPF  
H10N8_A/Jiangxi/IPB13a/2013       RVSKLI----------GR-GLGIQSDAPIDNNCESKCFWRGGSINTRLPF 
 
 
 
 
              300       310       320      
H15N9_A/shearwater/WA/2576/1979   QNIDSRAVGKCPRYVKQSSLPLALGMKNVPEKIRTR 
H3N2_A/Hong_Kong/1/1968           QNVNKITYGACPKYVKQNTLKLATGMRNVPEK-QTR  
H7N9_A/Shanghai/02/2013           QNIDSRAVGKCPRYVKQRSLLLATGMKNVPEIPKGR 
H10N8_A/Jiangxi/IPB13a/2013       QNLSPRTVGQCPKYVNRRSLMLATGMRNVPELIQGR 
 
 
 
 
           1       10        20        30        40        50 
H15N9_A/shearwater/WA/2576/1979   GLFGAIAGFIENGWEGLIDGWYGFRHQNAQGQGTAADYKSTQAAIDQITG  
H3N2_A/Hong_Kong/1/1968           GLFGAIAGFIENGWEGMIDGWYGFRHQNSEGTGQAADLKSTQAAIDQING  
H7N9_A/Shanghai/02/2013           GLFGAIAGFIENGWEGLIDGWYGFRHQNAQGEGTAADYKSTQSAIDQITG  
H10N8_A/Jiangxi/IPB13a/2013       GLFGAIAGFLENGWEGMVDGWYGFRHQNAQGTGQAADYKSTQAAIDQITG 
 
 
 
 
                60        70        80        90       100 
H15N9_A/shearwater/WA/2576/1979   KLNRLIEKTNKQFELIDNEFTEVEQQIGNVINWTRDSLTEIWSYNAELLV 
H3N2_A/Hong_Kong/1/1968           KLNRVIEKTNEKFHQIEKEFSEVEGRIQDLEKYVEDTKIDLWSYNAELLV  
H7N9_A/Shanghai/02/2013           KLNRLIEKTNQQFELIDNEFNEVEKQIGNVINWTRDSITEVWSYNAELLV  
H10N8_A/Jiangxi/IPB13a/2013       KLNRLVEKTNTEFESIESEFSEIEHQIGNVINWTKDSITDIWTYQAELLV 

130-loop 

150-loop 190-helix 

220-loop 

260-loop 



 
 
 
 
 
               110       120       130       140       150        
H15N9_A/shearwater/WA/2576/1979   AMENQHTIDLADSEMNKLYERVRRQLRENAEEDGTGCFEIFHRCDDQCME 
H3N2_A/Hong_Kong/1/1968           ALENQHTIDLTDSEMNKLFEKTRRQLRENAEDMGNGCFKIYHKCDNACIE  
H7N9_A/Shanghai/02/2013           AMENQHTIDLADSEMDKLYERVKRQLRENAEEDGTGCFEIFHKCDDDCMA  
H10N8_A/Jiangxi/IPB13a/2013       AMENQHTIDMADSEMLNLYERVRKQLRQNAEEDGKGCFEIYHACDDSCME  
 
 
 
 
 
       160         170 
H15N9_A/shearwater/WA/2576/1979   SIRNNTYNHTEYRQEALQNRIMINPV 
H3N2_A/Hong_Kong/1/1968           SIRNGTYDHDVYRDEALNNRFQIKGV 
H7N9_A/Shanghai/02/2013           SIRNNTYDHSKYREEAMQNRIQIDPV  
H10N8_A/Jiangxi/IPB13a/2013       SIRNNTYDHSQYREEALLNRLNINPV 
 
 
 
 

FIG S1 Sequence alignment of A/shearwater/WA/2576/1979 H15N9 HA with other H15 HAs and 
H3, H7 and H10 HAs. (A) Alignment of HA sequences of H15 viruses that are available in the 
databases [NCBI Influenza Virus Resource and the Global Initiative on Sharing All Influenza Data 
(GISAID)]. (B) Alignment of HA sequence of the A/shearwater/WA/2576/1979 H15N9 HA with 
HA sequences from A/Hong_Kong/1/1968 (H3N2), A/Shanghai/02/2013 (H7N9) and 
A/Jiangxi/IPB13a/2013 (H10N8). The conserved structural elements of the HA RBS (130-loop, 150-
loop, 190-helix and 220-loop) and the extended 260-loop are indicated and the highly conserved 
residues of the receptor binding site (Y95, W153, H183, E190, Y195, G225, Q226 and G228) are 
highlighted in bold (H3 numbering). 
 



Table S1 Glycans imprinted on the sialoside array. Non-sialylated controls #1-10 are in gray, avian-
type receptors #11-79 in yellow and human-type receptors #80-135 in green. The Common Name 
column lists glycan sequences and linkers in IUPAC format except for abbreviations of synthetic 
structures 68, 132-135 described elsewhere (1). Purple diamonds represent NeuAc, yellow circles 
represent Gal, blue circles represent Glc, green circles represent Man, yellow squares represent 
GalNAc, blue squares represent GlcNAc, red triangles represent Fuc and light blue diamonds 
represent NeuGc. 
 
 



 
Glycan 

# Common Name Structure 

1 Galβ(1-4)GlcNAcβ-ethyl-NH2  
2 Galβ(1-4)GlcNAcβ(1-3)Galβ(1-

3)GalNAcα-Thr-NH2 	

3 Galβ(1-4)GlcNAcβ(1-6)[Galβ(1-3)]-
GalNAcα-Thr-NH2 

	
4 Galβ(1-4)GlcNAcβ(1-3)GalNAcα-

Thr-NH2 	

5 Galβ(1-4)GlcNAcβ(1-3)[Galβ(1-
4)GlcNAcβ(1-6)]-GalNAcα-Thr-NH2 

	
6 Galβ(1-4)GlcNAcβ(1-6)GalNAcα-

Thr-NH2 	

7 
Galβ(1-4)GlcNAcβ(1-2)Manα (1-
3)[Galβ(1-4)GlcNAcβ(1-2)Manα(1-
6)]-Manβ(1-4)GlcNAcβ(1-
4)GlcNAcβ-Asn-NH2  

8 
Galβ(1-4)GlcNAcβ(1-2)Manα(1-
3)[Galβ(1-4)GlcNAcβ(1-2)Manα(1-
6)]-Manβ(1-4)GlcNAcβ(1-4)[Fucα(1-
6)]-GlcNAcβ-Asn-Ser-Thr-NH2 

	

9 
Galβ(1-4)GlcNAcβ(1-2)Manα(1-
3){Galβ(1-4)GlcNAcβ(1-2)[Galβ(1-
4)GlcNAcβ(1-2)]-Manα(1-6)}-
Manβ(1-4)GlcNAcβ(1-4)GlcNAcβ-
Asn-Lys-NH2  

10 

Galβ(1-4)GlcNAcβ(1-2)Manα(1-
3){Galβ(1-4)GlcNAcβ(1-2)[Galβ(1-
4)GlcNAcβ(1-2)]-Manα(1-6)}-
Manβ(1-4)GlcNAcβ(1-4)[Fucα(1-6)]-
GlcNAcβ-(Lys-Val-Ala)Asn-Lys-Thr-
NH2  

11 NeuAcα(2-3)Galβ(1-4)6-O-sulfo-
GlcNAcβ-propyl-NH2  

12 NeuAcα(2-3)Galβ(1-4)[Fucα(1-3)]-6-
O-sulfo-GlcNAcβ-propyl-NH2 

 
13 NeuAcα(2-3)6-O-sulfo-Galβ(1-

4)GlcNAcβ-ethyl-NH2  

14 NeuAcα(2-3)6-O-sulfo-Galβ(1-
4)[Fucα(1-3)]-GlcNAcβ-propyl-NH2 

 
15 NeuAcα(2-3)Galβ(1-3)6-O-sulfo-

GlcNAcβ-propyl-NH2  
16 NeuAcα(2-3)Galβ(1-4)Glcβ-ethyl-

NH2  
17 NeuAcα(2-3)Galβ(1-4)GlcNAcβ-

ethyl-NH2  
18 NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-

3)Galβ(1-4)GlcNAcβ-ethyl-NH2  

19 
NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ-ethyl-NH2  

20 NeuAcα(2-3)GalNAcβ(1-4)GlcNAcβ-
ethyl-NH2  



Glycan 
# Common Name Structure 

21 NeuAcα(2-3)Galβ(1-3)GlcNAcβ-
ethyl-NH2  

22 NeuAcα(2-3)Galβ(1-3)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ-ethyl-NH2  

23 NeuAcα(2-3)Galβ(1-3)GlcNAcβ(1-
3)Galβ(1-3)GlcNAcβ-ethyl-NH2  

24 
NeuAcα(2-3)Galβ(1-3)GalNAcβ(1-
3)Galα(1-4)Galβ(1-4)Glcβ-ethyl-
NH2  

25 NeuAcα(2-3)Galβ(1-3)GalNAcα-Thr-
NH2  

26 NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-3)GalNAcα-Thr-NH2  

27 
 NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
3)GalNAcα-Thr-NH2  

28 
NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-3)GalNAcα-
Thr-NH2  

 

29 
 NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-3)GalNAcα-
Thr-NH2 

 

30 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-3)GalNAcα-
Thr-NH2 

 

31 NeuAcα(2-3)Galβ(1-3)[GlcNAcβ(1-
6)]-GalNAcα-Thr-NH2 

 

32 NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
6)[Galβ(1-3)]-GalNAcα-Thr-NH2 

 

33 
NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-6)[Galβ(1-
3)]-GalNAcα-Thr-NH2  

34 
NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)[Galβ(1-3)]-
GalNAcα-Thr-NH2   

35 
NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)[Galβ(1-3)]-
GalNAcα-Thr-NH2  

36 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)[Galβ(1-3)]-
GalNAcα-Thr-NH2 

 



Glycan 
# Common Name Structure 

37 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)[NeuAcα(2-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-3)]-GalNAcα-
Thr-NH2 

 

38 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)[NeuAcα(2-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-3)]-GalNAcα-
Thr-NH2 

 

39 NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)GalNAcα-Thr-NH2  

40 
NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)GalNAcα-
Thr-NH2  

41 
 NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)GalNAcα-Thr-NH2 

 

42 
NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)GalNAcα-Thr-NH2 

 

43 
NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)GalNAcα-Thr-NH2 

 

44 
NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)[NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-6)]-GalNAcα-Thr-NH2  

45 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-
3)[NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)]-GalNAcα-Thr-NH2  

46 

 NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)[NeuAcα(2-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)]-GalNAcα-Thr-NH2 

 

47 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)[NeuAcα(2-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)]-GalNAcα-Thr-NH2 

 



Glycan 
# Common Name Structure 

48 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)[NeuAcα(2-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)]-GalNAcα-Thr-NH2 

 

49 
NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)GalNAcα-Thr-NH2 

 

50 
NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)GalNAcα-Thr-NH2 

 

51 
NeuAcα(2-3)Galβ(1-3)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-
6)[NeuAcα(2-3)Galβ(1-
3)GlcNAcβ(1-3)] Galβ(1-4)GlcNAcβ-
ethyl-NH2  

52 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)[NeuAcα(2-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)] Galβ(1-4)GlcNAcβ-
ethyl-NH2 

 

53 
NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
2)Manα(1-3)[NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-Asn-NH2  

54 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-Asn-NH2 

 

55 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-Asn-NH2 

 

56 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-(Lys-Val-
Ala)Asn-Lys-Thr-NH2 

 

57 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-(Lys-Val-
Ala)Asn-Lys-Thr-NH2 

 



Glycan 
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58 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-(Lys-Val-
Ala)Asn-Lys-Thr-NH2 

 

59 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-(Lys-Val-
Ala)Asn-Lys-Thr-NH2 

 

60 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)[Fucα(1-6)]-
GlcNAcβ-(Lys-Val-Ala)Asn-Lys-Thr-
NH2 

 

61 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)[Fucα(1-6)]-
GlcNAcβ-(Lys-Val-Ala)Asn-Lys-Thr-
NH2 

 

62 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-2)Manα(1-
3){NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)[NeuAcα(2-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)Manα(1-6)]}-
Manβ(1-4)GlcNAcβ(1-4)GlcNAcβ-
(Lys-Val-Ala)Asn-Lys-Thr-NH2 

 



Glycan 
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63 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3){NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)[NeuAcα(2-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)Manα(1-6)]}-
Manβ(1-4)GlcNAcβ(1-4)GlcNAcβ-
(Lys-Val-Ala)Asn-Lys-Thr-NH2 

 

64 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3){NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)[NeuAcα(2-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)Manα(1-6)]}-
Manβ(1-4)GlcNAcβ(1-4)GlcNAcβ-
(Lys-Val-Ala)Asn-Lys-Thr-NH2 

 

65 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-2)Manα(1-
3){NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)[NeuAcα(2-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)Manα(1-6)]}-
Manβ(1-4)GlcNAcβ(1-4)[Fucα(1-6)]-
GlcNAcβ-(Lys-Val-Ala)Asn-Lys-Thr-
NH2 

 

66 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-3)(6)-
Manβ(1-4)GlcNAcβ(1-4)[Fucα(1-6)]-
GlcNAcβ-(Lys-Val-Ala)Asn-Lys-Thr-
NH2  

67 

NeuAcα(2-3)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3){NeuAcα(2-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)[NeuAcα(2-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)Manα(1-6)]}-
Manβ(1-4)GlcNAcβ(1-4)[Fucα(1-6)]-
GlcNAcβ-(Lys-Val-Ala)Asn-Lys-Thr-
NH2 

 

68 Gn/3'SLN/3'SLN-TriN 
 

 



Glycan 
# Common Name Structure 

69 NeuAcα(2-3)[GalNAcβ(1-4)]-Galβ(1-
4)GlcNAcβ-ethyl-NH2 

 

70 NeuAcα(2-3)[GalNAcβ(1-4)]-Galβ(1-
4)Glcβ-ethyl-NH2 

 

71 Galβ(1-3)GalNAcβ(1-4)[NeuAcα(2-
3)]-Galβ(1-4)Glcβ-ethyl-NH2 

 

72 NeuAcα(2-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ-propyl-NH2 

 

73 
NeuAcα(2-3)Galβ(1-3)[Fucα(1-4)]-
GlcNAcβ(1-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ-ethyl-NH2 

 

74 
NeuAcα(2-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ(1-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ-ethyl-NH2  

75 
NeuAcα(2-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ(1-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ(1-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ-ethyl-NH2  

76 

NeuAcα(2-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ(1-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ(1-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ(1-3)Galβ(1-3)GalNAcα-
Thr-NH2  

77 
NeuAcα(2-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ(1-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ(1-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ(1-3)GalNAcα-Thr-NH2  

78 

NeuAcα(2-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ(1-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ(1-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ(1-3)[NeuAcα(2-3)Galβ(1-
4)[Fucα(1-3)]-GlcNAcβ(1-3)Galβ(1-
4)[Fucα(1-3)]-GlcNAcβ(1-3)Galβ(1-
4)[Fucα(1-3)]-GlcNAcβ(1-6)]-
GalNAcα-Thr-NH2  

79 

NeuAcα(2-3)Galβ(1-4)[Fucα(1-3)]-
GlcNAcβ(1-2)Manα(1-3)[NeuAcα(2-
3)Galβ(1-4)[Fucα(1-3)]-GlcNAcβ(1-
2)Manα(1-6)]-Manβ(1-4)GlcNAcβ(1-
4)GlcNAcβ-(Lys-Val-Ala)Asn-(Lys-
Thr)NH2 

 
80 NeuAcα(2-6)Galb(1-4)(6S)GlcNacβ-

ethyl-NH2  
81 NeuAcα(2-6)Galβ(1-4)6-O-sulfo-

GlcNAcβ-propyl-NH2  
82 NeuAcα(2-6)Galβ(1-4)Glcβ-ethyl-

NH2  
83 NeuAcα(2-6)Galβ(1-4)GlcNAcβ-

ethyl-NH2  
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84 NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ-ethyl-NH2  

85 
NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ-ethyl-NH2 

 

86 NeuAcα(2-6)GalNAcβ(1-4)GlcNAcβ-
ethyl-NH2  

87 NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-3)GalNAcα-Thr-NH2  

88 
 NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
3)GalNAcα-Thr-NH2  

89 
NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-3)GalNAcα-
Thr-NH2  

 

90 
 NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-3)GalNAcα-
Thr-NH2 

 

91 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-3)GalNAcα-
Thr-NH2 

 

92 NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
6)[Galβ(1-3)]-GalNAcα-Thr-NH2 

 

93 
NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-6)[Galβ(1-
3)]-GalNAcα-Thr-NH2  

94 
NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)[Galβ(1-3)]-
GalNAcα-Thr-NH2   

95 
NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)[Galβ(1-3)]-
GalNAcα-Thr-NH2  

96 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)[Galβ(1-3)]-
GalNAcα-Thr-NH2 

 

97 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)[NeuAcα(2-
6)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-3)]-GalNAcα-
Thr-NH2 

 



Glycan 
# Common Name Structure 

98 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)[NeuAcα(2-
6)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-3)]-GalNAcα-
Thr-NH2 

 

99 NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)GalNAcα-Thr-NH2  

100 
NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)GalNAcα-
Thr-NH2  

101 
 NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)GalNAcα-Thr-NH2 

 

102 
NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)GalNAcα-Thr-NH2 

 

103 
NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)GalNAcα-Thr-NH2 

 

104 
NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)[NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-6)]-GalNAcα-Thr-NH2  

105 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-
3)[NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)]-GalNAcα-Thr-NH2  

106 

 NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)[NeuAcα(2-
6)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)]-GalNAcα-Thr-NH2 

 

107 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)[NeuAcα(2-
6)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)]-GalNAcα-Thr-NH2 

 

108 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)[NeuAcα(2-
6)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)]-GalNAcα-Thr-NH2 

 

109 
NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)GalNAcα-Thr-NH2 

 



Glycan 
# Common Name Structure 

110 
NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)GalNAcα-Thr-NH2 

 

111 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)[NeuAcα(2-
6)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)] Galβ(1-4)GlcNAcβ-
ethyl-NH2 

 

112 
NeuAcα(2-6)Galβ(1-3)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-
6)[NeuAcα(2-6)Galβ(1-
3)GlcNAcβ(1-3)] Galβ(1-4)GlcNAcβ-
ethyl-NH2  

113 
Galβ(1-4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-Asn-NH2  

114 
NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
2)Manα(1-3)[Galβ(1-4)GlcNAcβ(1-
2)Manα(1-6)]-Manβ(1-4)GlcNAcβ(1-
4)GlcNAcβ-Asn-NH2  

115 
GlcNAcβ(1-2)Manα(1-3)[NeuAcα(2-
6)Galβ(1-4)GlcNAcβ(1-2)Manα(1-
6)]-Manβ(1-4)GlcNAcβ(1-
4)GlcNAcβ-Asn-NH2  

116 
NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
2)Manα(1-3)[NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-Asn-NH2  

117 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-Asn-NH2 

 

118 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-(Lys-Val-
Ala)Asn-Lys-Thr-NH2 

 

119 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-Asn-NH2 

 

120 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-(Lys-Val-
Ala)Asn-Lys-Thr-NH2 

 



Glycan 
# Common Name Structure 

121 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-(Lys-Val-
Ala)Asn-Lys-Thr-NH2 

 

122 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)GlcNAcβ-(Lys-Val-
Ala)Asn-Lys-Thr-NH2 

 

123 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)[Fucα(1-6)]-
GlcNAcβ-(Lys-Val-Ala)Asn-Lys-Thr-
NH2 

 

124 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)[Fucα(1-6)]-
GlcNAcβ-(Lys-Val-Ala)Asn-Lys-Thr-
NH2 

 

125 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3)[NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-6)]-Manβ(1-
4)GlcNAcβ(1-4)[Fucα(1-6)]-
GlcNAcβ-(Lys-Val-Ala)Asn-Lys-Thr-
NH2 

 

126 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-2)Manα(1-
3){NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)[NeuAcα(2-
6)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)Manα(1-6)]}-
Manβ(1-4)GlcNAcβ(1-4)GlcNAcβ-
(Lys-Val-Ala)Asn-Lys-Thr-NH2 

 



Glycan 
# Common Name Structure 

127 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3){NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)[NeuAcα(2-
6)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)Manα(1-6)]}-
Manβ(1-4)GlcNAcβ(1-4)GlcNAcβ-
(Lys-Val-Ala)Asn-Lys-Thr-NH2 

 

128 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3){NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)[NeuAcα(2-
6)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)Manα(1-6)]}-
Manβ(1-4)GlcNAcβ(1-4)GlcNAcβ-
(Lys-Val-Ala)Asn-Lys-Thr-NH2 

 

129 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-2)Manα(1-
3){NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)[NeuAcα(2-
6)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)Manα(1-6)]}-
Manβ(1-4)GlcNAcβ(1-4)[Fucα(1-6)]-
GlcNAcβ-(Lys-Val-Ala)Asn-Lys-Thr-
NH2 

 

130 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3){NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)[NeuAcα(2-
6)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)Manα(1-6)]}-
Manβ(1-4)GlcNAcβ(1-4)[Fucα(1-6)]-
GlcNAcβ-(Lys-Val-Ala)Asn-Lys-Thr-
NH2 
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131 

NeuAcα(2-6)Galβ(1-4)GlcNAcβ(1-
3)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)Manα(1-
3){NeuAcα(2-6)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-2)[NeuAcα(2-
6)Galβ(1-4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-3)Galβ(1-
4)GlcNAcβ(1-6)Manα(1-6)]}-
Manβ(1-4)GlcNAcβ(1-4)[Fucα(1-6)]-
GlcNAcβ-(Lys-Val-Ala)Asn-Lys-Thr-
NH2 

 

132 LN/6'SLN/6'SLN-TriN 

 

133 6'SLNLN/6'SLN/6'SLN-TriN 

 

134 6'SLN/LeX/LeX-TriN 

 

135 6'SLNLN/LeX/LeX-TriN 
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