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Table 1 Characteristics and functional properties of human antibody isotypes
IgG1 1gG2 1563 IeG4 IgM IgAl IgA2 IgD IgE
/kD 146 146 165 146 970 160 160 184 188
/ mg/mL 9 3 1 0.5 1.5 30. 5 0.03 5E3
/d 21 20 7 21 10 6 6 3 2
+ + + ++ o+ + + o+ + - - - -
+ + + + + + +/- - - - - -
+/- +/- +/- + /- + + + + + + + - -
+ + + + o+ ® + + + +/ - - + + + + - +
- - - - - + + - ++ +
2
Table 2 Monoclonal-antibody-based therapeutics on the market
Orthoclone OKT3 CD3 1986
ReoPro GPIIb/111a Fab 1994
Panorex 17-1a  EpCAM 1995
Mabthera/Rituxan CD20 1997
Zenapax CD25 1997
Herceptin HER-2 HER-2 1998
Synagis RSV RSV 1998
Simulect CD25 1998
Remicade TNF-a 1998 1999
Mylotarg CD33 2000
Campath B 2001
CroFab Fab 2000
DigiFab Fab 2001
Zevalin CD20 2002
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Progression and Direction of Humanized Antibody Research

LIN Yun' > YAN Xi-Yun""
' Center of Molecular Biology ~Institute of Biophysics ~Chinese Academy of Sciences  Beijng 100101 China
2 State Key Laboratory of Microbial Resources Institute of Microbiology — Chinese Academy of Sciences  Beijing 100080 China

Abstract  After its advent monoclonal antibody has gone an uneven way to its present wide applications in clinical practices

during which the humanized antibody set an important milestone accompanying a series of technique renovations such as PCR
technique phage display and transgenic animals. Humanized antibody has developed from chimeric antibody and reshaped anti-
body to the present fully human antibody. Humanization of murine antibodies has been the future direction of therapeutic antibod-
ies and this can be reflected from the fact that humanized antibodies or even human antibodies have made up majority of the ther-
apeutic antibodies both in clinical test and in the market. The present techniques have enabled the production of fully human an-
tibodies and given chances to the arising of antibody derivatives. They not only overcome the deficiency in application of murine
antibody with different strategies but also provide more weapons for human therapeutics. However modifications of monoclonal
antibody aiming at clinical applications need more research work in the mechanisms of antibody effector system as well as com-

prehensive understanding in regulation of human immune system.

Key words therapeutic antibody humanization human antibody
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