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Characterization of bacterial small-colony variants causing antimicrobial
resistance using omics analysis and establishment of their microbiological
assays
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This study aimed to characterize the genetics and phenotypic features of
bacterial small colony variants (SCVs) involved in persistent infections and to develop an
appropriate detection and control approach for SCVs. Whole-genome sequencing analysis was performed
to identify genetic variants involved in SCV formation. RNA sequencing analysis was used to
comprehensively demonstrate changes in gene expression levels related to metabolism and virulence.
Phenotypic changes in virulence factors such as biofilms were experimentally revealed. Furthermore,
infection experiments using epithelial cells and silkworms were conducted to clarify the
relationship with SCV changes. On the other hand, SCV testing was optimized by adding supplements
suitable for SCV growth to conventional microbiological tests.
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Minimum inhibitory concentration (u g/mL)
Antibiotics SCV with

SCV Wild type

1.0 ug/mL hemin

Piperacillin ND 64 I 16 S
Piperacillin/Tazobactam ND 32 I 8 S
Cefoperazone/Sulbactam ND >32/16 R 16/8 S
Ceftazidime ND 16 I 8 S
Cefozopran ND 16 I 8 S
Cefepime ND >16 R 16 I
Aztreonam ND >16 R 16 I
Imipenem ND >8 R >8 R
Meropenem ND 8 R 8 R
Doripenem ND 8 R 4 I
Ciprofloxacin ND 1 S 1 S
Amikacin ND 16 S =4 S
Fosfomycin ND 16 I >16 R
Colistin ND =1 S =1 S

ND: not detected. S: susceptible., I: intermediate, R: resistant
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