1998/1/17

Elution positions of 252 Pyridylaminated (PA) N-glycans, using Shimpack CLC-ODS and Amide-80 columns. *, 75 structures confirmed by NMR measurements. Abbreviations: EPO, Erythropoietin; HUK, Human urinary kallikrein; PPK, porcine pancreatic kallikrein (19).

Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����000.1�                         Man(6

                             |

                             |

                             Man(4GlcNAc(4GlcNAc

                             |

                             |

                         Man(3�7.3

7.4�4.1

4.3�Duck ovomucoid,A

Saposin A&C�1

9

11��010.0*�                         Man(6

                             |        Fuc(6

                             |            |

                             Man(4GlcNAc(4GlcNAc�10.1�3.5�Saposin A,g2�11��010.1*�                         Man(6

                             |        Fuc(6

                             |            |

                             Man(4GlcNAc(4GlcNAc

                             |

                             |

                         Man(3�9.7

10.2�4.7�Fc-receptor

Saposin A,g1�1

11

17��100.1*�                         Man(6

                         |   |

                  GlcNAc(2   |

                             Man(4GlcNAc(4GlcNAc

                             |

                             |

                         Man(3�9.3

9.5�4.7�Saposin C

Fc-receptor

Duck ovomucoid,G�1

9

11

17��100.2�                         Man(6

                             |

                             |

                             Man(4GlcNAc(4GlcNAc

                             |

                             |

                         Man(3

                         |

                  GlcNAc(2�7.7

7.4�4.7�unseparable from 000.1�1��100.3�                         Man(6

                         |   |

             Gal(4GlcNAc(2   |

                             Man(4GlcNAc(4GlcNAc

                             |

                             |

                         Man(3�10.0

9.9�5.4

5.6�Duck ovomucoid,H1�1

9���

��Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����100.4�                         Man(6

                             |

                             |

                             Man(4GlcNAc(4GlcNAc

                             |

                             |

                         Man(3

                         |

             Gal(4GlcNAc(2�8.1

8.0�5.6

5.7�Duck ovomucoid,C�1

9��100.6�                  GlcNAc(6

                         |

                         Man(6

                             |

                             |

                             Man(4GlcNAc(4GlcNAc

                             |

                             |

                         Man(3�7.7�4.8�“100.8”-G���100.7�                         Man(6

                             |

                             |

                             Man(4GlcNAcb(GlcNAc

                             |

                             |

                 GlcNAc(4Man(3�8.3�4.5�Duck ovomucoid,D

Saposin C,q�9

11��100.8�             Gal(4GlcNAc(6

                         |

                         Man(6

                             |

                             |

                             Man(4GlcNAc(4GlcNAc

                             |

                             |

                         Man(3�7.8�5.8�“110.8”-F���100.9�                         Man(6

                             |

                             |

                             Man(4GlcNAc(4GlcNAc

                             |

                             |

            Gal(4GlcNAc(4Man(3�8.7

8.5�5.6

5.8�Duck ovomucoid,E�9��100.10�                         Man(6

                             |

                             |

                             Man(4GlcNAc(4GlcNAc

                             |

                             |

            Gal(3GlcNAc(4Man(3�8.5�5.3�“1A5-300.22”-G-GN-S���101.2�                         Man(6

                             |

                             |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Man(3

                         |

                  GlcNAcb2�10.4�5.1�Duck ovomucoid,I�1

9���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����101.4�                         Man(6

                             |

                             |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Man(3

                         |

             Galb4GlcNAcb2�11.0�5.8�“201.3”-GN�1��110.1�                         Man(6

                         |   |        Fuc(6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Man(3�12.7�5.1�“110.3”-G�1

17��110.2�                         Man(6

                             |        Fuc(6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Man(3

                         |

                  GlcNAcb2�10.2�5.1�IgG, Q�1��110.3�                         Man(6

                         |   |        Fuc(6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Man(3�13.0�6.1�“210.2”-GN�1

17��110.4�                         Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�10.9�6.3�IgG, R

Saposin A&C,h���110.5*�                         Mana6

                         |   |        Fuca6

        Gala3Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3�13.7�6.9�“210.21”-GN���110.6�                  GlcNAcb6

                         |

                         Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3�10.3�5.3�“110.8”-G����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����110.7�                         Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3�11.0�5.0�“110.9”-G���110.8�             Galb4GlcNAcb6

                         |

                         Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3�10.5�6.2�“410.4”-GN���110.9�                         Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

             Galb4GlcNAcb4   |

                         |   |

                         Mana3�11.4�6.2�“410.3”-GN���111.2�                         Mana6

                             |        Fuca6

                             |            |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�14.3�5.5�“111.4”-G

Saposin C,u�1

11��111.4�                         Mana6

                             |        Fuca6

                             |            |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3 

                         |

             Galb4GlcNAcb2�15.5�6.4�“211.3”-GN�1��200.1*�                 GlcNAcb2Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�8.9�5.1�IgG,A�1���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����200.2*�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�9.4�5.9�IgG,B�1��200.3*�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�9.6�6.1�IgG,C�1��200.4*�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Gabb4GlcNAcb2�10.2�7.0�IgG,D�1��200.9�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |    

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�9.0�5.0�“200.10”-G���200.10�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�9.8�5.8�“1A1-200.10”-S���200.11�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3�7.3�7.3�“210.11”-F����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����200.12�             Galb4GlcNAcb6

                         |

                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�8.5�7.3�“210.12”-F���200.13�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�10.2

10.3�7.0

7.2�“210.13”-F���200.14�             Galb4GlcNAcb6

                         |

                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3���“210.14”-F���200.15�                         Mana6

                         |   |     

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3�11.0�6.9�“2A5-300.8”-G-GN-S���200.17�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |           |

             Galb3           |

                 Galb4GlcNAcb2�10.1�6.7�“2A6-300.22”-G-GN-S���200.18�                         Mana6

                         |   |  

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |

             Galb3�11.0�6.6�“2A5-300.22”-G-GN-S����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����200.22�            Galb4GlcNAcb2Mana6

            |                |

        Gala3                |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb2Mana3�10.3�7.5��1��200.23�            Galb4GlcNAcb2Mana6

            |                |

        Gala3                |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb2Mana3

            |

        Gala3�10.6�8.6��1��201.1�                         Mana6

                         |   |

                  GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�12.3�5.4�IgG,I�1��201.2�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�13.3�6.2�IgG,J�1��201.3�                         Mana6

                         |   |

                  GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�13.7�6.3�IgG,K�1��201.4�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�14.5�7.2�IgG,L�1���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����201.15*�                         Mana6

                             |

                             |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�14.8�5.3�Duck ovomucoid,L

Saposin C,w�9

11��201.16�                         Mana6

                             |

                             |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |  

            Galb4GlcNAcb4Mana3

                         |

                  GlcNAcb2�15.3�6.3�Duck ovomucoid,M�9��210.1*�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�11.8

12.3�5.5�IgG,E�1��210.2*�                         Mana6  

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�12.4

13.1�6.3�IgG,F�1��210.3*�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�12.7

13.3�6.4�IgG,G�1��210.4*�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�13.8

14.1�7.4�IgG,H

EPO,E�1

2���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����210.11�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3�10.1�7.7�“410.9 (PPK,H-2)”-GN�1

19��210.12�             Galb4GlcNAcb6

                         |

                         Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�11.6�7.5�“410.7 (PPK,K-1)”-GN�1

19��210.13�                         Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�13.9�7.5�“410.8 (PPK,L-1)”-GN�1

19��210.14�             Galb4GlcNAcb6

                         |

                         Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3�12.0�7.7�“410.16b (HUK,q)”-GN�13��210.15�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3�14.8�7.6�“310.8a (HUK,t)”-GN�13��210.16�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3�10.1�5.5�“210.11”-G����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����210.21�                         Mana6   

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

         Gala3               |

                             |

                         Mana3

                         |

                  GlcNAcb2�13.1�7.1�“210.22”-G�1��210.22*�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

         Gala3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�14.1�8.1�IgG,T

Acetylcholine receptor,R�1

10��210.23*�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

         Gala3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

         Gala3�14.4�9.0�IgG,U

Acetylcholine receptor,S�1

10��211.1*�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�17.8�5.8�IgG,M�1��211.2*�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�18.7�6.6�IgG,N�1��211.3*�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�18.9�6.7�IgG,O�1���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����211.4*�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�20.2�7.5�IgG,P�1��300.1*�                         Mana6

                         |   |

                  GlcNAcb2   Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�10.9�5.5�a1-acid glycoprotein�1

19��300.2�                         Mana6

                         |   |

             Galb4GlcNAcb2   Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�10.8

11.1�6.0

6.2�“310.2”-F���300.3�                         Mana6

                         |   |

                  GlcNAcb2   Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�11.8�6.3�“310.3”-F���300.4�                         Mana6

                         |   |

                  GlcNAcb2   Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

                  GlcNAcb2�11.9�6.2�“1A5-300.8”-G-S

unseparable from 300.2���300.5�                         Mana6

                         |   |

             Galb4GlcNAcb2   Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�12.3

12.0�7.3�Acetylcholine receptor,K�10��300.6�                         Mana6

                         |   |

             Galb4GlcNAcb2   Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

                  GlcNAcb2�11.3�7.0�“2A5-300.8”-G-S����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����300.8*�                         Mana6

                         |   |

             Galb4GlcNAcb2   Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�12.7�8.3�Fetuin

Acetylcholine receptor,M

a1-acid glycoprotein�1

10

19��300.9�                         Mana6

                         |   |

                  GlcNAcb2   Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�12.0�7.1�“2A6-300.8”-G-S���300.11�                  GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�7.3�5.8��1��300.12�                  GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2������300.13�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�8.2�7.2�“2A1-300.18(ntegrin)”-G-S�8���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����300.14�                  GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�7.9�7.3�“2A3-300.18(Integrin)”-G-S�8��300.15�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�7.5�7.2�“2A2-300.18(Integrin)”-G-S�8��300.18�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�8.1�8.6��1��300.19�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3�8.2�8.5�“3A5-410.16(Integrin)”-F-G-GN-S�8��300.20�             Galb4GlcNAcb6

                         |

                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�10.7�8.3�“3A3-410.16(Integrin)”-F-G-GN-S�8���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����300.21�                 GlcNAcb2Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb3GlcNAcb4Mana3

                         |

                  GlcNAcb2�11.1

11.6�6.0

6.2��1��300.22*�            Galb4GlcNAcb2Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb3GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�13.2�8.2�Fetuin

Acetylcholine receptor,N�1

10��300.23�                 GlcNAcb2Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb3GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�12.3�7.0�“2A6-300.22”-G-S���300.24�            Galb4GlcNAcb2Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb3GlcNAcb4Mana3

                         |

                  GlcNAcb2�11.5�6.9�“2A5-300.22”-G-S���300.31�            Galb4GlcNAcb2Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |            |

        Fuca3            |

             Galb4GlcNAcb2�13.0

12.8�8.7

9.0�a1-acid glycoprotein�  1��301.1*�                         Mana6

                         |   |

                  GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�16.9�5.7�Duck ovomucoid,N

Acetylcholine receptor,T Saposin C,x

Ovalbumin,J�9

10

11���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����301.2*�                         Mana6

                         |   |

                  GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

                  GlcNAcb2�17.5�6.7�Duck ovomucoid,O

Acetylcholine receptor,U

Duck ovomucoid Ovalbumin,K�9

10��301.3*�                         Mana6

                         |   |

                  GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�19.4�7.5�Acetylcholine receptor,V�10��301.4*�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�20.2�8.2�Acetylcholine receptor,W�10��310.1*�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�14.8�5.8�Saposin A,n

PPK,M�1

11

19��310.2*�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�15.7�6.8�PPK,N�19��310.3*�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�16.6�6.9�PPK,O�19���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����310.5*�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�17.2�7.8�PPK,P�19��310.8*�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�16.9

17.7�8.7�EPO,J

PPK,Q�2

19��310.9�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2������310.11�                  GlcNAcb6

                         |

                         Mana6         

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�10.3�6.4��1��310.12�                  GlcNAcb6

                         |

                         Mana6         

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�������

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����310.13�             Galb4GlcNAcb6

                         |

                         Mana6         

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�10.9�7.6�“2A1-310.18(Integrin)”-G-S�8��310.14�                  GlcNAcb6

                         |

                         Mana6         

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�10.6�7.7�“2A3-310.18(Integrin)”-G-S���310.15�             Galb4GlcNAcb6

                         |

                         Mana6         

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�10.1�7.6�“2A2-310.18(Integrin)”-G-S���310.18*�             Galb4GlcNAcb6

                         |

                         Mana6         

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�10.7

11.2�9.0�EPO, C

Saposin A&C,i�2

11��310.19�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3�11.4

10.8�9.2

8.8�“410.16a(HUK)”-GN�13���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����310.20�             Galb4GlcNAcb6

                         |

                         Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�13.8�8.6�“3A3-410.16(Integrin)”-G-GN-S�8��310.21�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |           |

             Galb3           |

                      GlcNAcb2�15.5�6.9�“310.22”-G�1��310.22�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |           |

             Galb3           |

                 Galb4GlcNAcb2�18.0�8.6�EPO,K�2��310.31�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                 |           |

             Fuca3           |

                 Galb4GlcNAcb2�16.6�9.2�“3A2-310.31”-S

a little before Of 310.8���310.37*�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

         Gala3               |

                             |

            Galb4GlcNAcb4Mana3

            |                |

        Gala3                |

                 Galb4GlcNAcb2

                 |

             Gala3�18.8�11.2�Whale Thyroglobulin����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����310.48�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

         Gala3               |

                             |

                 GlcNAcb4Mana3

                 |           |

             Galb3           |

             |               |

         Gala3               |

                 Galb4GlcNAcb2

                 |

             Gala3�19.7�11.0�Whale Thyroglobulin�1��400.1*�                  GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�9.0�6.3�a1-acid glycoprotein���400.2�                  GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�8.7

9.0�6.8

6.9�“410.2”-F���400.3�                  GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

                  GlcNAcb2�9.3

9.5�6.9�“410.3”-F���400.5�                  GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�9.9

10.1�6.9

7.0�“410.5”-F����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����400.6�                  GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�9.7

9.9�7.9�“410.6”-F���400.7�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�10.2�7.9�“410.7”-F���400.8�                  GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�10.4

10.5�7.9

8.1�“410.8”-F���400.9�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�9.3�7.9�“410.9”-F���400.10�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

                  GlcNAcb2�������

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����400.11�                  GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   | 

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2������400.12�                  GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�10.1

10.2�8.8

9.0�“410.12”-F���400.13�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�10.0�8.8�“410.13”-F���400.14�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�10.7�8.6�“410.14”-F���400.15�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

                  GlcNAcb2�9.8�8.6�“410.15”-F����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����400.16*�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�10.2

10.6�9.8

9.9�a1-acid glycoprotein�1��400.21�                  GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

                  GlcNAcb2�10.1�7.0�“410.21”-F�1��400.22�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             Galb4GlcNAcb2�10.7�9.7�“410.22”-F�1��400.31�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                 |       |

             Fuca3       |

             Galb4GlcNAcb2�10.5�10.5�a1-acid glycoprotein�1��400.41�                  GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      GlcNAcb3               |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�9.9�7.2�“410.41”-F�1���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����400.42�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

 Galb4GlcNAcb3               |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�11.9�11.2�“410.42”-F�1��400.43�             Galb4GlcNAcb6

             |           |

      GlcNAcb3           Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�10.5�7.2�“410.43”-F�1��400.44�             Galb4GlcNAcb6

             |           |

 Galb4GlcNAcb3           Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�12.2�11.1�“410.44”-F�1��400.51�             Galb4GlcNAcb6

             |           |

      GlcNAcb3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      GlcNAcb3               |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�11.6�8.8�“410.51”-F�1��400.52�             Galb4GlcNAcb6

             |           |

 Galb4GlcNAcb3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

 Galb4GlcNAcb3               |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�13.5�12.4�“410.52”-F�1���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����400.61�             Galb4GlcNAcb6

             |           |

      GlcNAcb3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      GlcNAcb3               |

                             |

            Galb4GlcNAcb4Mana3

                         |

     GlcNAcb3Galb4GlcNAcb2�14.0�9.8�“410.61”-F�1��400.62�             Galb4GlcNAcb6

             |           |

 Galb4GlcNAcb3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

 Galb4GlcNAcb3               |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2

             |

 Galb4GlcNAcb3�15.7�13.6�“410.62”-F�1��401.1�                  GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�15.1�6.4�“401.16”-G���401.16�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�18.6�10.0�“411.16”-F���410.1*�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�12.4�6.6�PPK,G�19���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����410.2*�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�12.3�7.5�PPK,F�19��410.3*�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

                  GlcNAcb2�12.8�7.5�PPK,H-1�19��410.4*�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�12.8�7.5�PPK,H-1'�19��410.5*�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�13.8�7.6�PPK,J-1�19��410.6*�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�13.6�8.4�PPK,I�19���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����410.7*�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�14.1�8.5�PPK,K-1�19��410.8*�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�14.4�8.5�PPK,L-1�19��410.9*�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�12.8�8.4�PPK,H-2�19��410.12*�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�14.1�9.5�PPK,K-2�19��410.13*�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�13.8�9.3�PPK,J-2�19���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����410.14�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�13.7�9.2

8.9�“3A3-410.16(Integrin)”-G-S�8��410.15�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

                  GlcNAcb2�12.5�8.9�“3A5-410.16(Integrin)”-G-S�8��410.16*�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�14.2�10.3�EPO,F

PPK,L-2�2

19��410.21�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

                  GlcNAcb2�13.3�7.4�“410.22”-G�1��410.22*�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             Galb4GlcNAcb2�14.4�10.2�EPO,G�2���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����410.41�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      GlcNAcb3               |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�13.2�7.7�“410.42”-G�2��410.42*�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

 Galb4GlcNAcb3               |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�16.2�11.6�EPO,H�2��410.43�             Galb4GlcNAcb6

             |           |

      GlcNAcb3           Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�14.1�7.8�“410.44”-G�2��410.44*�             Galb4GlcNAcb6

             |           |

 Galb4GlcNAcb3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�16.3�11.6�EPO,I�2��410.51�             Galb4GlcNAcb6

             |           |

      GlcNAcb3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      GlcNAcb3               |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�15.8�9.0�“410.52”-G�2���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����410.52*�             Galb4GlcNAcb6

             |           |

 Galb4GlcNAcb3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

 Galb4GlcNAcb3               |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�18.3�12.6�EPO,L�2��410.61�             Galb4GlcNAcb6

             |           |

      GlcNAcb3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            | 

             |               Manb4GlcNAcb4GlcNAc

      GlcNAcb3               |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2

             |

      GlcNAcb3�18.8�10.0�“410.62”-G�2��410.62�             Galb4GlcNAcb6

             |           |

 Galb4GlcNAcb3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

 Galb4GlcNAcb3               |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2

             |

 Galb4GlcNAcb3�20.8�13.8�EPO,M�2��411.16*�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�25.5�10.2�Peanut lectin receptor����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����411.17*�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2

             |

         Fuca2�28.0�10.6�Peanut lectin receptor���501.1*�                  GlcNAcb6

                         |

                 GlcNAcb4Mana6

                         |   |

                  GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�14.8�6.9�Chicken  ovomucoid�1��501.2*�                  GlcNAcb6

                         |

                 GlcNAcb4Mana6

                         |   |

                  GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

                  GlcNAcb2�15.7

15.3�7.4

8.0�Chicken ovomucoid�1��

�High-mannose (17)

Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����M1.1�                             Manb4GlcNAcb4GlcNAc�6.3

6.6�2.3

2.0��1��M2.1*�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc�7.2

7.4�3.1

3.3�Duck ovomucoid,B�1

9��M3.3�                         Mana6

                         |   | 

                     Mana3   |

                             Manb4GlcNAcb4GlcNAc�7.2

7.5�4.1�Saposin C,p�11

12��M4.1*�                         Mana6

                         |   |

                     Mana3   |

                             Manb4GlcNAcb4GlcNAc

                             |

                         Mana3�7.5�5.1�from Dr. Hase, S.

Saposin A&C,b2�11��M4.7�                     Mana6

                         |

                         Mana6

                         |   |

                     Mana3   |

                             Manb4GlcNAcb4GlcNAc�7.3�5.1��12��M4.11�                         Mana6

                         |   |

                     Mana3   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�7.4�5.3��4��M5.1*�                     Mana6

                         |

                         Mana6

                         |   |

                     Mana3   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3�7.2�6.2�Ovalbumin,C

Acetylcholine receptor,D�1

10��M5.11�                     Mana6

                         |

                         Mana6

                         |   |

                     Mana3   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�7.3�6.5��4���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����M6.1*�                     Mana6

                         |

                         Mana6

                         |   |

                     Mana3   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                     Mana2�6.1�7.1�Ovalbumin,B

Acetylcholine receptor,C�1

10��M6.10 �                     Mana6

                         |

                         Mana6

                         |   |

                     Mana3   |

                     |       Manb4GlcNAcb4GlcNAc

                 Mana2       |

                             |

                         Mana3�7.9�6.8��12��M7.1�                     Mana6

                         |

                         Mana6

                         |   |

                     Mana3   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                     Mana2

                     |

                 Mana2�5.8�8.0�Pig thyroglobulin�1��M7.2�                     Mana6

                     |   |

                 Mana2   Mana6

                         |   |

                     Mana3   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                     Mana2�5.1�8.1�Ovalbumin (Quail, Chick)

Pig thyroglobulin�1��M7.7�                     Mana6

                         |

                         Mana6

                         |   |

                     Mana3   |

                     |       Manb4GlcNAcb4GlcNAc

                 Mana2       |

                             |

                         Mana3

                         |

                     Mana2�6.8�7.7��12���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����M8.1* �                     Mana6

                     |   |

                 Mana2   Mana6

                         |   |

                     Mana3   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                     Mana2

                     |

                 Mana2�4.9�9.0�Acetylcholine receptor,A�1

10��M8.2�                     Mana6

                         |

                         Mana6

                         |   |

                     Mana3   |

                     |       Manb4GlcNAcb4GlcNAc

                 Mana2       |

                             |

                         Mana3

                         |

                     Mana2

                     |

                 Mana2�6.4�8.5��12��M9.1*�                     Mana6

                     |   |

                 Mana2   Mana6

                         |   |

                     Mana3   |

                     |       Manb4GlcNAcb4GlcNAc

                 Mana2       |

                             |

                         Mana3

                         |

                     Mana2

                     |

                 Mana2�5.2�9.7�Acetylcholine receptor,B�1

10��M9.2*�                     Mana6

                     |   |

                 Mana2   Mana6

                         |   |

                     Mana3   |

                     |       Manb4GlcNAcb4GlcNAc

                 Mana2       |

                             |

                         Mana3

                         |

                     Mana2

                     |

                 Mana2

                 |

             Glca3�6.3�10.3��1��

�Hybrid (6)

Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����H4.1�                         Mana6

                         |   |

                     Mana3   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�9.5�5.9�Ovalbumin, E�1��H4.3�                         Mana6

                         |   |

                     Mana3   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�13.1�6.2�Ovalbumin,H�1��H4.4�                         Mana6

                         |   |

                     Mana3   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

                  GlcNAcb2�13.6�7.2�Ovalbumin,I�1��H5.1�                     Mana6

                         |

                         Mana6

                         |   |

                     Mana3   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�8.7�6.9�Ovalbumin,D�1��H5.3�                     Mana6

                         |

                         Mana6

                         |   |

                     Mana3   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�11.9�7.2�Ovalbumin,F�1���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����H5.4�                     Mana6

                         |

                         Mana6

                         |   |

                     Mana3   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

                  GlcNAcb2�12.4�8.2�Ovalbumin,G2�1��

�Plant, Insect (30)

Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����000.1F*�                         Mana6

                             |

                             | 

                             Manb4GlcNAcb4GlcNAc

                             |            |

                             |        Fuca3

                         Mana3�5.6

5.8�5.5�Bermuda grass,B�3��000.1X*�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             | |

                             | Xylb2

                         Mana3�7.2�4.6

4.8�Amylase,e1�2��000.1FX*�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             | |          |

                             | Xylb2  Fuca3

                         Mana3�5.6�5.6

5.7�Laccase,a

Miraculin,A�2��100.1X�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             | |

                             | Xylb2

                         Mana3�8.7�5.1�Amylase,g1�2��100.1FX* �                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             | |          |

                             | Xylb2  Fuca3

                         Mana3�7.1

7.3�6.2�Laccase,b2

Bermuda grass,E�2

3��100.2F�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |            |

                             |        Fuca3

                         Mana3

                         |

                  GlcNAcb2�6.1�5.5��4��100.2X�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             | |

                             | Xylb2

                         Mana3

                         |

                  GlcNAcb2�7.7�5.1�Amylase,f�2���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����100.2FX*�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             | |          |

                             | Xylb2  Fuca3

                         Mana3

                         |

                  GlcNAcb2�6.0

5.8�6.4

6.2�Laccase,b1�2��100.3FX�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             | |          |

                             | Xylb2  Fuca3

                         Mana3�7.3�7.0�“200.2FX”-GN�2��100.4FX�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             | |          |

                             | Xylb2  Fuca3

                         Mana3

                         |

             Galb4GlcNAcb2�6.3�6.9�“100.31FX”-F�2��100.31FX*�              Fuca6      Mana6

                  |      |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             | |          |

                             | Xylb2  Fuca3

                         Mana3�7.4�8.0�Miraculin,D�2��100.41FX*�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             | |          |

                             | Xylb2  Fuca3

              Fuca6      Mana3

                  |      |

             Galb4GlcNAcb2�6.3�8.0�Miraculin,B�2��200.1F�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |            |

                             |        Fuca3

                         Mana3

                         |

                  GlcNAcb2�7.4�5.9��4��200.1X*�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             | |

                             | Xylb2

                         Mana3

                         |

                  GlcNAcb2�8.9�5.5�Amylase,g2�2���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����200.1FX*�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             | |          |

                             | Xylb2  Fuca3

                         Mana3

                         |

                  GlcNAcb2�7.0�6.5�Laccase,c�2��200.2FX�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             | |          |

                             | Xylb2  Fuca3

                         Mana3

                         |

                  GlcNAcb2�6.9�7.2�“200.24FX”-F�2��200.4FX�                         Mana6

                         |   | 

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             | |          |

                             | Xylb2  Fuca3

                         Mana3

                         |

             Galb4GlcNAcb2�7.1�8.1�“210.41FX”-F�2��200.24FX*�              Fuca6      Mana6

                  |      |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             | |          |

                             | Xylb2  Fuca3

                         Mana3

                         |

                  GlcNAcb2�7.2�8.3�Laccase,e�2��210.41FX*�              Fuca6      Mana6

                  |      |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             | |          |

                             | Xylb2  Fuca3

              Fuca6      Mana3

                  |      |

             Galb4GlcNAcb2�7.7�10.3�Laccase,f

Miraculin,E�2��M1.1F�                             Manb4GlcNAcb4GlcNAc

                                          |

                                      Fuca3�5.2

5.3�3.1

3.0�“M1.1FX”-X�7��M1.1X�                             Manb4GlcNAcb4GlcNAc

                               |

                               Xylb2�7.3�2.3�“M2.1X”-M�2��M1.1FX�                             Manb4GlcNAcb4GlcNAc

                               |          |

                               Xylb2  Fuca3�6.1

6.3�3.4

3.2�“M2.1FX”-M�2

3���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����M2.1F�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                                          |

                                      Fuca3�6.1�4.2�“M2.1FX”-X�2

3��M2.1X�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                               |

                               Xylb2�8.6

8.8�3.2

3.3�“100.1X”-M-GN�2��M2.1FX�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                               |          |

                               Xylb2  Fuca3�6.9

7.3�4.1

4.4�Bromelain

Miraculin,C�2��M2.2F�                             Manb4GlcNAcb4GlcNAc

                             |            |

                             |        Fuca3

                         Mana3�4.9

5.2�4.2�Bermuda grass,A�3��M3.3F�                         Mana6

                         |   |

                     Mana3   |

                             Manb4GlcNAcb4GlcNAc

                                          |

                                      Fuca3�5.9�5.1�Horse radish peroxidase,e�6��M3.3FF�                         Mana6       

                         |   |        Fuca6

                     Mana3   |            |

                             Manb4GlcNAcb4GlcNAc

                                          |

                                      Fuca3�8.5�5.5�Insect IgG,G�5��M5.11F�                     Mana6

                         |

                         Mana6

                         |   |

                     Mana3   |

                             Manb4GlcNAcb4GlcNAc

                             |            |

                             |        Fuca3

                         Mana3

                         |

                  GlcNAcb2�6.0�7.3�Sycamore cell�4��M5.11X�                     Mana6

                         |

                         Mana6

                         |   |

                     Mana3   |

                             Manb4GlcNAcb4GlcNAc

                             | |

                             | Xylb2

                         Mana3

                         |

                  GlcNAcb2�7.4�6.7�Sycamore cell�4��

�GalNAc-containing complex-type. (42)

Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����100.4a�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�8.1�5.2����110.4a�                         Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�10.9�5.7����200.3a�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�9.7�5.4����200.4a�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�10.2�6.4�HUK,b���200.4a1�                         Mana6

                         |   |

          GalNAcb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�11.3�6.5�“1A2-210.4a1(Fc-receptor)”-S-F�17��200.4b�                         Mana6

                         |   |

          GalNAcb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�10.9�6.2�HUK,f����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����210.3a�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�13.0�6.0�HUK,l���210.4a*�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�13.6�6.9�HUK,m���210.4a1�                         Mana6

                         |   |        Fuca6

          GalNAcb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�15.5�6.9�“1A2-210.4a1(Fc-receptor)”-S�17��210.4b*�                         Mana6

                         |   |        Fuca6

          GalNAcb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�14.7�6.7�HUK,p���300.3a�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�12.0�5.7����300.5b�                         Mana6

                         |   |

          GalNAcb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�13.7�6.4�����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����300.8a�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�12.9�7.6����300.8b�                         Mana6

                         |   |

          GalNAcb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�14.0�7.3����300.9a�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�12.5�6.7����300.12a�                  GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�8.1�6.4����300.13b�          GalNAcb4GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�8.6�6.6�����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����300.18a�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�8.2�8.0����300.8b�          GalNAcb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�8.5�7.6����300.18c�          GalNAcb4GlcNAcb6

                         |

                         Mana6

                         |   |

          GalNAcb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�9.1�7.3����310.3a�                 GlcNAcb2Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�16.2�6.4����310.5b�                         Mana6

                         |   |        Fuca6

          GalNAcb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�18.1�6.9�HUK,u����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����310.8a�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�17.2�8.2�HUK,t���310.8b�                         Mana6

                         |   |        Fuca6

          GalNAcb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�18.5�8.0�HUK,v���310.9a�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�16.6�7.3�HUK,s���310.12a�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�11.0�6.9����310.13b�          GalNAcb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�11.8�7.0�����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����310.18a*�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�11.0�8.5�HUK,g���310.18b�          GalNAcb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�11.7�8.1�HUK,h���310.18c*�          GalNAcb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

          GalNAcb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

          GalNAcb4GlcNAcb2�12.2�7.8�HUK,i���400.5a�                  GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |     

                             |

                 GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�10.3�6.6����400.6b�                  GlcNAcb6

                         |

                         Mana6

                         |   |

          GalNAcb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |     

                             |

                 GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�10.7�7.2�����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����400.13c�          GalNAcb4GlcNAcb6

                         |

                         Mana6

                         |   |

          GalNAcb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |    

                             |

                 GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�11.3�7.6����400.16a�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�10.5�9.1����400.16b�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

          GalNAcb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�11.5�8.8����400.16c�          GalNAcb4GlcNAcb6

                         |

                         Mana6

                         |   |

          GalNAcb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�11.9�8.4����410.5a�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�14.0�7.2�����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����410.6b�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

          GalNAcb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�14.4�7.7����410.13c�          GalNAcb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

          GalNAcb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�15.1�8.2����410.16a�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         | 

          GalNAcb4GlcNAcb2�14.0�9.7�HUK,n���410.16b�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

          GalNAcb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             | 

            Galb4GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�15.1�9.4�HUK,q���410.16c�          GalNAcb4GlcNAcb6

                         |

                         Mana6

                         |   |       Fuca6

          GalNAcb4GlcNAcb2   |           |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

          GalNAcb4GlcNAcb2�15.6�9.0�HUK,r���

�Sialyl PA-oligosaccharides Mono-sialyl (62)

Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1A1-100.3�      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3�11.9�5.8�“1A2-200.4(Serum)”-G-GN�14��1A2-100.3�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3�11.1�5.0�“1A4-200.4(Synthesis)”-G-GN�16��1A1-100.4�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�8.0

7.8�6.0

5.8�“1A1-200.4(IgG)”-G-GN�14��1A2-100.4�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�9.1�5.4

5.1�Integrin,mD�8

14

15��1A2-100.8�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3�9.1�5.1�“1A2-110.8(Integrin)”-F

a little after 1A2-100.4���1A1-100.9�                         Mana6

                             |

      Neu5Aca6               |

             |               Manb4GlcNAcb4GlcNAc

             Galb4GlcNAcb4   |

                         |   |

                         Mana3�11.1�6.0�“1A3-400.16(Synthesis)”-G-GN����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1A2-100.9�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

             Galb4GlcNAcb4   |

             |           |   |

      Neu5Aca3           Mana3�9.9�5.2�“1A5-300.8(Synthesis)”-G-GN�16��1A2-100.10�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                  GlcNAcb4   |

                  |      |   |

              Galb3      Mana3

              |

       Neu5Aca3�10.7�5.2�“1A5-300.22(Synthesis)”-G-GN�16��1A1-101.4�                         Mana6

                             |

                             |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�9.8�6.0�“1A1-201.4(Serum)”-G-GN�14��1A2-110.3�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3�14.7

14.5�5.5�“2A2-310.18”-G-GN,-S-G-GN

GNb6 arm was released�8��1A1-110.4�                         Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�10.9�6.4�“1A1-210.4(Serum)”-G-GN�14��1A2-110.4�                         Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.9

11.8�5.6�Integrin,mG

un-separable from 1A2-110.8�8

14���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1A2-110.8�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3�11.3�5.5�“2A2-310.18”-G-GN,-S-G-GN

GNb2Ma3 arm was released�8��1A1-111.4�                         Mana6

                             |        Fuca6

                             |            |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�13.4�6.4�“1A1-211.4(IgG)”-G-GN�14��1A1-200.2�      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�11.0�6.0�“1A2-200.4(Serum)”-G�14��1A2-200.2�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

                  GlcNAcb2�10.9�5.3�“1A4-200.4(Synthesis)”-G���1A1-200.3�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�9.3�6.2�Serum,mA�15��1A2-200.3�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�10.8�5.6

5.4�“1A3-200.4(Serum)”-G�14���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1A1-200.4*�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�9.2

9.9�6.9�Integrin,mE

Serum,mB

IgG�8

14

15��1A2-200.4*�      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |   

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�12.0

12.2�6.9�Serum,mC�15��1A3-200.4�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�11.3�6.5

6.3�Integrin,mF

Synthesis�8

14

16��1A4-200.4�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�11.7�6.5

6.3�Synthesis�16��Comments:

Since G.U. on ODS column for 1A2-, 1A3-, and 1A4-200.4 are very closed, cochromatography with an authentic sample is necessary.

1A2-200.4a1�                         Mana6

                         |   |        Fuca6

          GalNAcb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.1�6.3�Fc-receptor�17���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1A1-200.10�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�9.5�6.2�“1A1-400.5(Synthesis)”-GN

(incompletely)���1A2-200.17�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                  GlcNAcb4   |

                  |      |   |

              Galb3      Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�11.6�6.4�“1A4-300.22(Synthesis)”-G-GN�16��1A2-200.18�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                 GlcNAcb4Mana3

                 |

             Galb3�12.9�6.3�“1A6-300.22(Synthesis)”-G-GN�16��1A1-201.3�                         Mana6

                         |   |

                  GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�11.9�6.3�“1A1-201.4(Serum)”-G�14��1A1-201.4�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�12.7�7.2�Serum,mE���1A1-210.2�      Neu5Aca6           Mana6

             |           |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�13.7�6.1�Bovine thyroglobulin����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1A1-210.3�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�12.5�6.6�Serum,mD IgG�14

15��1A2-210.3�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�14.2�6.0�“1A3-210.4(Serum)”-G

a little before 1A2-110.3�14��1A1-210.4�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�13.3�7.4�Integrin,mH

Serum,mF

IgG�8

14��1A2-210.4�      Neu5Aca6           Mana6

             |           |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�14.6

15.7�7.4�Bovine thyroglobulin���1A3-210.4�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�15.6

14.8�6.8�Integrin,mI

Serum,mG�8

15���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1A4-210.4�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�15.2�6.8�Bovine thyroglobulin���Comments:

	Since G.U. of 1A2-, 1A3-, and 1A4-210.4 are very close, it is better to determine after fucosidase digestion. 1A3#1A4<1A2. Cochromatography with an authentic sample is necessary.

1A2-210.4a1�                         Mana6

                         |   |        Fuca6

          GalNAcb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�16.3�6.6�Fc-receptor�17��1A1-211.3�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�16.6�6.7�“1A1-211.4(Serum)”-G�14��1A1-211.4�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�18.3�7.7�Serum,mH

IgG�14

15��1A2-300.2�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�12.4�5.7�“1A6-300.8(Synthesis)”-G�16���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1A1-300.3�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

      Neu5Aca6           | 

             |           |

             Galb4GlcNAcb2�11.2�6.3�“3A3-300.8(Fetuin)”-a(2,3)S-G�14��1A2-300.3�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.8�5.8�“1A4-300.8(Synthesis)”-G�16��1A2-300.4�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3     GlcNAcb2�12.1�5.8�“1A5-300.8(Synthesis)”-G�16��1A1-300.8�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�11.9�8.2�“3A3-300.8(Fetuin)”-a(2,3)S�14��1A4-300.8�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�13.8�7.5�Synthesis�16���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1A5-300.8�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2�13.8�7.5�Synthesis�16��1A6-300.8�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�14.2�7.6�Synthesis�16��1A1-300.18�      Neu5Aca6

             |

             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�8.2�8.7�“3A3-300.18(Transferin)”-a(2,3)S���1A1-300.21�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

          Neu5Aca6           |

                 |           |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

                  GlcNAcb2�13.2�5.8�“4A2-300.22(Fetuin)”-2[a(2,3)S]-a(2,6)S-2G�14��1A2-300.21�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             |    GlcNAcb2

      Neu5Aca3�13.6�5.8�“1A5-300.22(Synthesis)”-G�16���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1A1-300.22�            Galb4GlcNAcb2Mana6

                             |

                             |

          Neu5Aca6           Manb4GlcNAcb4GlcNAc

                 |           |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             Galb4GlcNAcb2�15.2�7.5�“4A2-300.22(Fetuin)”-2[a(2,3)S]-a(2,6)S�14��1A4-300.22�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             Galb4GlcNAcb2

             |

      Neu5Aca3�14.0�7.5�Synthesis�16��1A5-300.22�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             |           |

      Neu5Aca3           |

             Galb4GlcNAcb2�15.7�7.5�Synthesis�16��1A6-300.22�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             Galb4GlcNAcb2�14.5�7.5�Synthesis�16��1A1-300.23�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

          Neu5Aca6           |

                 |           |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             Galb4GlcNAcb2�14.8�6.7�“4A2-300.22(Fetuin)”-2[a(2,3)S]-a(2,6)S-G�14���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1A2-300.23�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             Galb4GlcNAcb2

             |

      Neu5Aca3�13.9�6.7�“1A4-300.22(Synthesis)”-G�16��1A2-300.24�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

                  GlcNAcb2�13.3�6.6�“1A6-300.22(Synthesis)”-G�16��1A1-400.2�                  GlcNAcb6

                         |

      Neu5Aca6           Mana6

             |           |   |            

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                         |

                  GlcNAcb2�10.5�7.1�“1A2-400.16(Synthesis)”-G���1A1-400.3�                  GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

     Neu5Aca6                |

            |                |

            Galb4GlcNAcb4Mana3

                         |

                  GlcNAcb2�12.0�7.3�“1A3-400.16(Synthesis)”-G���1A1-400.5�                  GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�9.7�7.2�“1A4-400.16(Synthesis)”-G����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1A2-400.16�             Galb4GlcNAcb6

                         |

      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�12.2�9.9�Synthesis���1A3-400.16�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

     Neu5Aca6                |

            |                 |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2�13.4�9.9�Synthesis���1A4-400.16�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�10.0�9.9�Synthesis���

�Di-sialyl (50)

Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����2A1-200.4*�      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�11.4

10.9�7.4

7.1�Integrin,dD

Serum,dA

IgG�8

14

15��2A2-200.4�      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.6�7.0

6.4�Synthesis�16��2A3-200.4�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�10.8�7.0

6.5�Synthesis�16��2A4-200.4�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.4�6.5

5.9�Integrin,dF1

Synthesis�8

16��2A2-200.11�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3�9.1�6.2�“2A2-300.18(Integrin,dC1)”-G-GN����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����2A2-200.12�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�10.0�6.1�“2A1-300.18(Integrin,dB)”-G-GN���2A1-200.13�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

     Neu5Aca6                |

            |                |

            Galb4GlcNAcb4Mana3

      Neu5Aca6           |

             |           |   

             Galb4GlcNAcb2�11.9�7.6�“2A6-400.16(Synthesis)”-G-GN���2A2-200.13�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�11.4�6.1�“2A6-300.8(Synthesis)”-G-GN�16��2A2-200.15�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |

     Neu5Aca3�14.0�6.2�“2A5-300.8(Synthesis)”-G-GN�16��2A2-200.17�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             |           |

      Neu5Aca3           |

             Galb4GlcNAcb2

             |

      Neu5Aca3�13.1�6.1�“2A6-300.22(Synthesis)”-G-GN�16���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����2A2-200.18�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                 GlcNAcb4Mana3

                 |

             Galb3

             |

      Neu5Aca3�15.2�6.1�“2A5-300.22(Synthesis)”-G-GN�16��2A1-201.4�      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�14.6�7.4�“2A1-211.4(Serum; IgG)”-F�14��2A1-210.4�      Neu5Aca6           Mana6

             |           |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�13.7

14.3�7.6�Integrin,dH

Serum,dC

IgG�8

14

15��2A4-210.4�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�17.1

16.5�6.9

6.3�Integrin,dJ

Rabies virus�8��2A2-210.11�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                         Mana3�11.3�6.5�“2A2-310.18(Integrin,dG1)”-G-GN����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����2A2-210.12�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.5�6.3�“2A1-310.18(Integrin,dF)”-G-GN���2A1-211.4�      Neu5Aca6           Mana6

             |           |   |        Fuca6

             Galb4GlcNAcb2   |            |

                    GlcNAcb4-Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�18.2�7.8�Serum,dD

IgG�14

15��2A1-300.5�      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�12.6�7.4�“2A1-300.8(Serum)”-G�14��2A2-300.5�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�14.7�6.3�“2A4-300.8(Synthesis)”-G�16��2A2-300.6�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

                  GlcNAcb2�14.0�6.3�“2A5-300.8(Synthesis)”-G�16���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����2A1-300.8�      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�13.1�8.3�Serum,dB�15��2A4-300.8�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�15.1�7.1�Synthesis�16��2A5-300.8�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2�15.1�7.1�Synthesis�16��2A6-300.8�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�14.2�7.1��16��2A2-300.9�                 GlcNAcb2Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�13.9�6.3�“2A6-300.8(Synthesis)”-G�16���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����2A2-300.13�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�9.4�6.4�“2A1-300.18(Integrin,dB)”-G���2A2-300.14�                  GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�9.6�6.6�“2A3-300.18(Integrin,dC2)”-G���2A2-300.15�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

                  GlcNAcb2�9.2�6.4�“2A2-300.18(Integrin,dC1)”-G���2A1-300.18�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�9.5�7.2�Integrin,dB�8���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����2A2-300.18�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�9.2

10.0�7.3�Integrin,dC1�8��2A3-300.18�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�10.0�7.3�Integrin,dC2�8��2A4-300.18�             Galb4GlcNAcb6

                         |

      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�7.9�8.7�“3A4-300.18(Transferin)”-a(2,3)S���2A4-300.22�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             Galb4GlcNAcb2

             |

      Neu5Aca3�15.4�7.1�Synthesis�16��2A5-300.22�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             |           |

      Neu5Aca3           |

             Galb4GlcNAcb2�17.1�7.2�Synthesis�16���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����2A6-300.22�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             |           |

      Neu5Aca3           |

             Galb4GlcNAcb2

             |

      Neu5Aca3�16.2�7.1�Synthesis�16��2A2-300.23�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             |           |

      Neu5Aca3           |

             Galb4GlcNAcb2

             |

      Neu5Aca3�15.9�6.4�“2A6-300.22(Synthesis)”-G�16��2A2-300.24�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             |           |

      Neu5Aca3           |

                  GlcNAcb2�15.7�6.3�“2A5-300.22(Synthesis)”-G�16��2A1-300.31�      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                 |       |

             Fuca3       |

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�12.9�9.1�“3A2-300.31(Serum)”-a(2,3)S�14���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����2A1-310.8�      Neu5Aca6           Mana6

             |           |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

          Neu5Aca6           |

                 |           |

                 Galb4GlcNAcb2�16.8

16.9�9.1�“3A2-310.8(Transferin)”-a(2,3)S���2A2-310.13�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.4�6.7�“2A1-310.18(Integrin,dF)”-G���2A2-310.14�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.2�6.9�“2A3-310.18(Integrin,dG2)”-G���2A2-310.15�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

                  GlcNAcb2�11.8�6.8�“2A2-310.18(Integrin,dG1)”-G���2A1-310.18�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.3�7.5�Integrin,dF2�8���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����2A2-310.18�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�12.6�7.6�Integrin,dG1�8��2A3-310.18�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.6�7.6��8��2A1-310.31�      Neu5Aca6           Mana6

             |           |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

                 |       |

             Fuca3       |

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�16.3

16.4�9.8�“3A2-310.31(Transferin)”-a(2,3)S���2A1-400.6�                  GlcNAcb6

                         |

      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                 GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�10.8�8.3�“2A5-400.16(Synthesis)”-G���2A1-400.8�                  GlcNAcb6

                         |

                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

     Neu5Aca6                |

            |                |

            Galb4GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�12.1�8.5�“2A6-400.16(Synthesis)”-G����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����2A5-400.16�             Galb4GlcNAcb6

                         |

      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�11.5�10.0�Synthesis���2A6-400.16�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

     Neu5Aca6                |

            |                |

            Galb4GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�12.0�10.1�Synthesis���

�Tri-sialyl (38)

Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����3A1-300.8�      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

     Neu5Aca6                |

            |                |

            Galb4GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�15.3�8.5�Serum,tc

Transferin,Tri-L�15��3A2-300.8*�      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�13.1�8.0�Serum,tB

Transferin,Tri-K�15��3A3-300.8*�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�13.0�7.6�Fetuin���3A4-300.8�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�15.0

15.4�6.8�Synthesis�14��3A1-300.18�      Neu5Aca6

             |

             Galb4GlcNAcb6

                         |

      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�8.2�8.8�Transferin,Tri-A����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����3A2-300.18�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�9.8�6.8�Integrin,tA�8��3A3-300.18�      Neu5Aca6

             |

             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�9.1�8.1�Transferin,Tri-D���3A4-300.18�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           |

      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Aca6           Mana3

             |           |

             Galb4GlcNAcb2�9.0�8.4�Transferin,Tri-C���3A5-300.19�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |

     Neu5Aca3�11.0�7.4�“3A5-410.16(Integrin)”-F-G-GN����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����3A3-300.20�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.8�7.1�“3A3-410.16(Integrin)”-F-G-GN���3A1-300.22�    Neu5Aca6Galb4GlcNAcb2Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

          Neu5Aca6           |

                 |           |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�13.4�7.9�“4A1-300,22(Fetuin)”-a(2,3)S�14��3A4-300.22�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             |           |

      Neu5Aca3           |

             Galb4GlcNAcb2

             |

      Neu5Aca3�17.8�6.8�Synthesis�16��3A2-300.31�      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |    |       |

     Neu5Aca3    |       |

             Fuca3       |

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�13.0

13.6�8.4

8.7�Serum,tA

Transferin,Tri-J�15���

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����3A1-310.8�      Neu5Aca6           Mana6

             |           |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

     Neu5Aca6                |

            |                |

            Galb4GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�19.6�8.7�Serum,tE�15��3A2-310.8�      Neu5Aca6           Mana6

             |           |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�16.7

17.3�8.4

8.8�Serum,tD�15��3A4-310.8�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�20.5

19.6�8.0

7.3�Integrin,tF�8��3A2-310.18�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.6

12.2�7.5

7.1�Integrin,tB�8��3A5-310.19�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |

     Neu5Aca3�13.3�7.5�“3A5-410.16(Integrin)”-G-GN����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����3A3-310.20�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�15.7�7.2�“3A3-410.16(Integrin)”-G-GN���3A2-310.31�    Neu5Aca6Galb4GlcNAcb2Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |    |       |

     Neu5Aca3    |       |

             Fuca3       |

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�16.7�9.5�Transferin,Tri-M���3A6-400.12�                  GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.2�7.6�“3A6-410.16(Integrin)”-F-G���3A8-400.12�                  GlcNAcb6

                         |

      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

     Neu5Aca6                |

            |                |

            Galb4GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�13.5�9.5�“3A8-400.16(Synthesis)”-G����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����3A4-400.13�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�11.6�7.5�“3A4-410.16(Integrin)”-F-G���3A3-400.14�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.2�7.4�“3A3-410.16(Integrin)”-F-G���3A5-400.15�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

                  GlcNAcb2�11.8�7.5�“3A5-410.16(Integrin)”-F-G���3A3-400.16�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�11.5�8.1�“3A3-410.16(Integrin)”-F����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����3A4-400.16�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.1�8.2�“3A4-416.16(Integrin)”-F���3A5-400.16�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2�12.5�8.1�“3A5-410.16(Integrin)”-F���3A6-400.16�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�12.5�8.1�“3A6-410.16(Integrin)”-F���3A8-400.16�             Galb4GlcNAcb6

                         |

      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

     Neu5Aca6                |

            |                |

            Galb4GlcNAcb4Mana3

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�13.5�10.2�Synthesis����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����3A6-410.12�                  GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�15.7�7.7�“3A6-410.16(Integrin)”-G���3A4-410.13�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

                 GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�15.0�7.5�“3A4-410.16(Integrin)”-G���3A3-410.14�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�15.4�7.6�“3A3-410.16(Integrin)”-G���3A5-410.15�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

                  GlcNAcb2�14.9�7.6�“3A5-410.16(Integrin)”-G����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����3A3-410.16�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�14.7�8.3�Integrin,tC�8��3A4-410.16�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

                         |

             Galb4GlcNAcb2

             |

      Neu5Aca3�15.2�8.3�Integrin,tD�8��3A5-410.16�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2�15.9�8.5�Integrin,tE1�8��3A6-410.16�             Galb4GlcNAcb6

                         |

                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�15.9�8.5�Integrin,tE2�8��

�Tetra-sialyl (4)

Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����4A1-300.22�      Neu5Aca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

          Neu5Aca6           |

                 |           |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             |           |

      Neu5Aca3           |

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�13.8�7.8�Fetuin�14��4A2-300.22�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               |

      Neu5Aca3               Manb4GlcNAcb4GlcNAc

          Neu5Aca6           |

                 |           |

                 GlcNAcb4Mana3

                 |       |

             Galb3       |

             |           |

      Neu5Aca3           |

      Neu5Aca6           |

             |           |

             Galb4GlcNAcb2�13.4�7.4�Fetuin�14��4A2-400.16�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�11.5�8.7

7.6�Integrin,teA�8��4A2-410.16�             Galb4GlcNAcb6

             |           |

      Neu5Aca3           Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Aca3               |

                             |

            Galb4GlcNAcb4Mana3

            |            |

     Neu5Aca3            |

             Galb4GlcNAcb2

             |

      Neu5Aca3�14.3�9.0

7.8�Integrin,teB�8��

�N-glycolyl neuraminic acid (Neu5Gc)-containing oligosaccharides. 



Mono-sialyl (12)

Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1G1-100.3�      Neu5Gca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3�9.5�6.0�“1G1-210.2”-F-GN���1G1-100.4�                         Mana6

                             |

                             |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Gca6           Mana3

             |           |

             Galb4GlcNAcb2�6.2�6.1�“1G1-210.3”-F-GN���1G1-110.3�      Neu5Gca6           Mana6

             |           |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3�11.8�6.4�“1G1-210.2”-GN���1G1-110.4�                         Mana6

                             |        Fuca6

                             |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Gca6           Mana3

             |           |

             Galb4GlcNAcb2�8.9�6.5�“1G1-210.3”-GN���1G1-200.2�      Neu5Gca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�8.9�6.2�“1G1-210.2”-F���1G1-200.3�                         Mana6

                         |   |

                  GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Gca6           Mana3

             |           |

             Galb4GlcNAcb2�7.5�6.4�Mouse IgG����

�Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����1G1-200.4�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Gca6           Mana3

             |           |

             Galb4GlcNAcb2�8.0�7.3�“1G1-210.4”-F���1G2-200.4�      Neu5Gca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�9.7�7.2�“1G2-210.4”-F���1G1-210.2�      Neu5Gca6           Mana6

             |           |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

                  GlcNAcb2�11.1�6.7�Mouse IgG���1G1-210.3�                         Mana6

                         |   |        Fuca6

                  GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Gca6           Mana3

             |           |

             Galb4GlcNAcb2�10.0�6.8�Mouse IgG���1G1-210.4�                         Mana6

                         |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Gca6           Mana3

             |           |

             Galb4GlcNAcb2�10.8�8.1

7.7�Mouse IgG���1G2-210.4�      Neu5Gca6           Mana6

             |           |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

                         Mana3

                         |

             Galb4GlcNAcb2�12.0�7.7�Mouse IgG

Bovine thyroglobulin���

�Di-sialyl (3)

Code

No.�PA-Oligosaccharide�Glucose Unit��Source

(Comment)�Ref.����ODS�Amide����2G1-200.4�      Neu5Gca6           Mana6

             |           |   |

             Galb4GlcNAcb2   |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Gca6           Mana3

             |           |

             Galb4GlcNAcb2�7.5�7.8�Mouse IgG���2G3-200.4�                         Mana6

                         |   |

             Galb4GlcNAcb2   |

             |               Manb4GlcNAcb4GlcNAc

      Neu5Gca3               |

                             |

      Neu5Gca6           Mana3

             |           |

             Galb4GlcNAcb2�8.7�7.4�Mouse fibrinogen���2G1-210.4�     Neu5Gca6            Mana6

            |            |   |        Fuca6

             Galb4GlcNAcb2   |            |

                             Manb4GlcNAcb4GlcNAc

                             |

                             |

      Neu5Gca6           Mana3

             |           |

             Galb4GlcNAcb2�9.8�8.2�Mouse IgG���


