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Abstract

AIM: To analyze the sequence of heavy and
light chain of the variable region (Vi and V;) in
the anti-human gastric cancer antibody, select a
suitable linker peptide to construct single chain
antibody, model the 3-D structure and predict the
relationship between its structure and function.

METHODS: Using the sequences of Vy; and Vi,
which derived from the phage display library
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of antibodies against human gastric cancer, a
suitable linker peptide was chosen to obtain the
primary structure of the single-chain antibody
with considering the C-terminal and N-terminal
structural character. Furthermore, the 3-D theo-
retical structure was modeled with computer-
guided homology modeling method. The stable
spatial conformation of the single-chain variable
region was determined with mechanism opti-
mization and molecular dynamic simulation.
The structural property and physical-chemical
characters were analyzed using the distance
geometry, surface electrostatic distribution and
solvent accessible surface calculation.

RESULTS: The conformation of the successfully
constructed single-chain antibody was stable.
Except one amino acid conformation of connect-
ing peptide, others’ were reasonable. V; CDR1,
CDR2 and Vy CDR3 solution accessibility sur-
face area distributed strongly, but V. CDR3, Vy
CDR1, and CDR2 were comparatively weak. Vi
CDR3 region had strong electronegativity.

CONCLUSION: The 3-D structure of the created
single chain antibody is proved reasonable and
reliable.

Key Words: Gastric cancer; Single-chain antibody;
Mechanism optimization; Molecular dynamic simu-
lation; Solvent accessible surface; Surface electro-
static distribution
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