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Abstract: In order to study the microbial degradation mechanism of silk cultural relics, Pseudomonas
aeruginosa and Stenotrophomonas maltophilia were selected to simulate the degradation of silk fabrics,
and the changes in the microscopic morphology and secondary structure of silk after degradation were
observed by scanning electron microscopy and Fourier infrared spectroscopy. Meanwhile, the degradation
solution of silk was detected by polypeptide mass spectrometry based on the matching of silk protein
database to reveal the degradation mechanism of silk protein by two bacteria. The results show that the
surface of silk fibers is axially peeled after deterioration. The degradation degree of the two bacteria in the
amorphous region of silk fibers is higher than that in the crystalline region. Most of the degraded proteins
are other proteins except heavy chain and light chain proteins, and the overall destructive ability of
Stenotrophomonas maltophilia to silk filaments is stronger than that of Pseudomonas aeruginosa. The

amino acid residues of the heavy chain protein were divided into four moieties, namely, Header, Linker,
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(GX) n and C-ter, which were further analyzed for the degradation of the heavy chain protein. The results
show that the amino acid residues in the Header and Linker moieties are more likely to be broken than
those in the (GX)n and C-ter motifs, and the difference in the destruction ability of Linker moieties is a
significant factor that affects the degradation effect of the heavy chain protein. The destruction of
amorphous regions can lead to the exposure of micro-crystal blocks on the molecular chains of silk proteins
and further accelerate the dissolution of silk peptides, resulting in gradual degradation of silk fabrics. This
research provides a new insight into the mechanism of microbial degradation of ancient silk.

Key words: peptide fragments; mass spectrometry; silk fabrics; Stenotrophomonas maltophilia ;

Pseudomonas aeruginosa ; heavy chain protein
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