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Bioactive Structural Protection of Antibody Etanercept
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Abstract: The structural stability of antibody protein etanercept was studied in different protective
systems, including the vacuum freeze-drying and aqueous solution environment, by using the molecular
dynamics simulation method with Gromacs software. Through analyzing the structural changes of
etanercept as well as the intermolecular interaction between etanercept and protectants, the significant
difference between various protective systems and antibody protein was analyzed by one-factor analysis
of variance. The results show that the stabilizing effect of both trehalose-mannitol complex protective
system and the sucrose-mannitol complex system on antibody protein is better than that of the single
trehalose system, and the trehalose-mannitol complex protective system is most effective to preserve the
bioactive structure of etanercept.This indicates that the small molecule protectants can synergistically
protect the bioactive structure of antibody proteins, and the solvent environment has a significant effect
on the stability of antibody proteins, while the vacuum freeze-drying can improve the stability of their
bioactive structure.
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Fig.1 Three-dimensional structure of etanercept

Pt

T B REHE e
B2 iR, BHE. BRENS TEA

Fig.2 Molecular structures of trehalose, sucrose and mannitol
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Tab.1 Composition of the four protective systems of etanercept

(L3 WASTE /AP A E A~ Koy T A
3AVE (E%) 1/0 0
3AVE (KIFR) 1/0 30 580
3AVE-TRE (H.7%) 1/72 0
3AVE-TRE (KI&TH) 1/72 29 596
3AVE-TRE-MAN (E%) 1/32/37 0
3AVE-TRE-MAN (ZK¥%) 1/32/37 29 870
3AVE-SUC-MAN (H%%) 1/30/37 0
3AVE-SUC-MAN (/Ki#iH) 1/30/37 29 876
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Fig.3 RMSD of each etanercept in vacuum drying and
aqueous solutions environment
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