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Affinity maturation of a single— chain antibody for hepatocellular carcinoma

by error— prone PCR and DNA shuffling
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[ABSTRACT] AIM: To obtain a single— chain antibody with high affinity for hepatocellular carcinoma (HCC). METH
ODS: A second single— chain antibody mutant library was established by using error— prone PCR and DNA shuffling. Single—
chain antibodies with high affinity for hepatocellular carcinoma were selected from phage antibody library by using ELISA. RE-
SULTS: The content of the second single— chain antibody mutant library was about 4.5 % 10”. Two selected mutants M25 and M36
were obtained after 3 rounds of panning and ELISA. Immunoassay showed that M25 and M36 bound to human HCC cells specifical-
ly. The relative affinity of M25 was 2. 0 folds higher than that of the original antibody, and M36 was 2. 4 folds higher than the origi
nal antibody. CONCLUSION: Error— prone PCR combined with DNA shuffling is an effective method to improve affinity of antr

bodies isolated from phage antibody library.
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Tab 1 Primers of heavy chain, light chain and linker

Primers Sequences

Heavy chain primers
5’ - TCTATGCGGCCCAGCCGGCCAT- 3
5’ - TGAGGAGACGGTGACCGIGGICCCTTGGCCCC- 3

sense:
antisense:
Light chain primers

5" = GACATTGAGCTCACCCAGICTCCAGC- 3’
5" —= TTGGTCCCGAGT CATTCTGCGGCCGCC- 3

sense:
antisense:

Linker primers
5" = GGGACCACGGTCACCGTCTCCTCAGGT- 3
5" — TGGAGACTGGGTGAGCTCAATGTCAGA- 3

sense:

antisense:
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Fig 1 Agarose gel electrophoresis of error— PCR products and as-

sembly product. 1: DNA marker (from the top to bottom is

2 000 bp, 1000 bp, 750 bp, 500 bp, 250 bp, 100 bp);

2: VL; 3: VH; 4: single chain antibody fragment.
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Fig 2 Agarose gel electrophoresis of DNA shuffling products. 1:
DNA marker (from the top to bottom is 2 000 bp, 1 000 bp,
750 bp, 500 bp, 250 bp, 100 bp; 2: template before DNA
shuffling; 3: DNase I digest fragments (30— 100 bp); 4:
reassembly products without primers; 5: reassembly products
with primers.
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