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Staphylococcus aureus has been reported to overgrow in the skin of patients with atopic dermatitis. It has been reported
that some bacteria in normal human skin have the ability to suppress the growth of S. aureus and contribute to the barrier
function of the skin. However, the effect of Corynebacterium spp., which has a high occupancy in the human skin flora, on
the growth and expression of virulence factors of S. aureus are unclear. In this study, the effects of Corynebacterium spp. on
the growth and expression of virulence factors of S. aureus were examined. Furthermore, the inhibitory effect of cell free
culture medium (CFCM) of Corynebacterium spp. on S. aureus-induced inflammation was evaluated.

CFCM of Corynebacterium isolates ®-3 (Cory ®-3) significantly suppressed the growth of S. aureus in the early stage
of culture and the expression of virulence factors RNAIIL, Ala and spa. When S. aureus MVs were added to RBL-2H3 cells,
the release rate of B-hexosaminidase was significantly increased. On the other hand, CFCM of Cory (©-3 significantly re-
duced the release of B-hexosaminidase induced by S. aureus MVs. S. aureus MVs enhanced the expression of normal human
epidermal keratinocytes (NHEK) inflammation-inducing genes, and Cory (6-3 CFCM significantly suppressed the expres-
sion of these genes. Our studies are the first to demonstrate the effect of Corynebacterium isolates on the inflammatory re-

sponses induced by S. aureus MVs in cultured keratinocytes.
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Fig. 1: The skin microbiome composition of patients with atopic dermatitis (AD) and healthy
subjects at the genus level.
(A) The skin microbiome composition of human forehead. (B) The skin microbiome
composition of human cheek. AD: patients with atopic dermatitis, Healthy: healthy subjects.
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Fig. 2 Effect of Corynebacterium CFCM on the growth of S. aureus.
The cell concentration was measured by the optional density at 600 nm (ODgyo). Error bars
represent SE. Distilled water (DW) was used as a negative control. *represents p < 0.01
compared to the DW.
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Fig. 3 Effect of Corynebacterium CFCM on virulence gene expression.

S. aureus were cultured for 5h with CFCM isolated from Corynebacterium spp. Gene expression of
RNAIII (A) , hla (B) and spa (C) mRNA was determined by real-time RT-PCR. Distilled water (DW) was
used as a negative control. Error bars represent SE. *represents p <0.05 compared to the DW, **p <
0.01 compared to the DW.
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Fig. 4 Inhibitory effect of Corynebacterium CFCM on -hexosaminidase release from RBL-2H3

cells.

(A) Inhibitory effect of Corynebacterium CFCM on B-hexosaminidase release from A23187-stimulated
RBL-2H3 cells. (B) Transmission electron microscopic analysis of S. aureus membrane vesicles
(MVs). (C)Inhibitory effect of Cory ®-3 CFCM on B-hexosaminidase release from S. aureus MVs.
(D) Concentration dependence of Corynebacterium CFCM on inhibition of B~-hexosaminidase release
from S. aureus MVs. *represents p < 0.01 compared to the control. T p < 0.01; unpaired, two-

tailed student' *s t-test.
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Table 1 Summary of differential gene expression in normal human epidermal keratinocytes.

EntrezGene S. aureus MVs

Gene Accession D Gene Symbol S. aureus MVs + CFCM CFCM
NM_001511 2919 CXCL1 2.81 2.62 1.57
NM_021258 58985 IL22RA1 2.28 1.81 1.50
NM_005178 602 BCL3 1.91 1.40 1.14
NM_000576 3553 IL1B 1.88 1.63 1.40
NM_001270507 7128 TNFAIP3 1.74 1.51 0.97
NM_020529 4792 NFKBIA 1.71 1.88 1.16
NM_001250 958 CD40 1.71 1.66 1.45
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Fig. 5: GC analysis of fatty acids in CFCM from Corynebacterium isolate.
(A) GC-FID chromatogram of fatty acid from Corynebacterium CFCM (Cory ®-3). (a) A peak
at retention time (RT) 35.0 min. (b) RT 41.1 min. (c) RT 43.9 min. (B) Comparison of relative
abundances of fatty acid from Corynebacterium CFCM of the peak at RT 35.0 min, (C) RT
41.1 min, and (D) RT 43.9 min. Relative abundances were calculated from peak areas in gas
chromatograms (n = 2).
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