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filtrates and diluents of novel STHP and Staphylococcus aureus with complete hemolytic phenotype ( SCHP) were co-
incubated with 1% human red blood cells and HCC827 cells. Hemoglobin release method was used to detect red
blood cell toxicity, CCK-8 method was used to detect HCC827 cell activity. lon selective electrode method, colori-
metric method and immunofluorescence method were used to detect potassium ( K¥ ), lactate dehydrogenase
(LDH) and interleukin-6 (IL-6) concentrations in the incubation supernatants. Results The filirate and diluent
of novel SIHP could significantly damage the activity of HCC827 cells, causing K™ and LDH leakage. The filtrate
and 1 : 3 diluent of novel SIHP resulted in a decrease and an increase in 1L-6 secretion in HCC827 cells, respec-
tively. Compared with SCHP, the filtrate and diluent of novel SIHP had stronger red blood cell toxicity and more
severe K* leakage in HCC827 cells. Conclusion The filirate of novel STHP can damage the cell membrane, lead
to content release and kill NSCLC cells, with a stronger toxicity than SCHP.
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Tab.1 The primer names and corresponding sequences

Gene GenBank number Forward sequence Reverse sequence Product (bp)
hla KT279561 TGGTTTAGCCTGGCCTTCAG ATTTGCACCAATAAGGCCGC 190
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Fig.1 Hemolytic phenotype of Staphylococcus aureus on Colombian sheep blood agar plates

A; Hemolytic phenotype of SCHP on BAP; B: Hemolytic phenotype of novel SIHP on BAP; C: Hemolytic phenotype of ATCC29213 on BAP; D:

Hemolytic phenotype of ATCC25923 on BAP

[ SCHP
mm novel STHP

100
90
80
70
60
50

40

Resistance rates(%)

30
20
10

PEN OXA GEN RIF LVX MFX ERY CLI

DAP SXT LNZ VAN TEC TGC CTL

E 2 SCHP #0#E SIHP 3t 15 #E A E RN AR

Fig. 2 Comparison of resistance rates between SCHP and novel SIHP to 15 commonly used antibiotics

PEN: penicillin; OXA; oxacillin; GEN; gentamicin; RIF; rifampicin; LVX: levofloxacin; MFX; moxifloxacin; ERY: erythromycin; CLI: clinda-

mycin; DAP; daptomycin; SXT: trimethoprim/sulfa-methoxazole; LNZ: linezolid; VAN: vancomycin; TEC: teicoplanin; TGC: tigecycline; CTL:

ceftaroline.
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Fig.3 Relative expression level of mRNA of the four
hemolysins in Staphylococcus aureus

hla ; a-hemolysin gene; hib: B-hemolysin gene; hlc: y-hemolysin
gene; hid: 8-hemolysin gene;* P < 0.05 vs SCHP; P < 0.05 us
ATCC29213; * P <0.05 vs ATCC25923
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Fig.4 Hemolytic toxicity of Staphylococcus aureus ( CFS and its dilution) on human red blood cells
A'; Hemolytic toxicity of 100 pl CFS on human red blood cells; B: Hemolytic toxicity of 100 pl CFS dilution (1 : 1) on human red blood cells; C:
Hemolytic toxicity of 100 wl CFS dilution (1 : 3) on human red blood cells; D: Hemolytic toxicity of 100 wl CFS dilution (1 :7) on human red blood
cells; NC: Negative control; PC: Positive control; * P <0.05 vs SCHP
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Fig.5 The biofilm formation ability and growth curve of Staphylococcus aureus
A: The biofilm formation ability of Staphylococcus aureus; * P <0.05 vs SCHP; *P <0. 05 vs ATCC25923; B: The growth curve of Staphylococcus

aureus
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Characterization of Staphylococcus aureus

strains with novel incomplete hemolytic phenotype
Tang Wei'”, Leng Guiyun', Gao Ju', Wang Yawu', Yao Jie', Zhou Qiang', Xu Yuanhong’

('Dept of Clinical Laboratory, The Second Affiliated Hospital of Anhui Medical University, Hefei 230601 ;
*Dept of Clinical Laboratory , The First Affiliated Hospital of Anhui Medical University, Hefei 230022)
Abstract Objective To explore the microbiological characteristics of Staphylococcus aureus (S. aureus) with no-
vel incomplete hemolytic phenotype ( SIHP). Methods Hemolytic phenotypes were detected and categorized by u-
sing the three-point inoculation method. A total of 11 novel SIHP and 33 randomly matched S. aureus with com-
plete hemolytic phenotype (SCHP) were included. Antibiotic susceptibility test was performed using broth microdi-
lution method. Coagulase test was performed with freeze-dried rabbit plasma. Catalase activity was detected by slide
catalase test. Expression of hemolysin genes was detected by qRT-PCR. Toxicity to human red blood cells was as-
sessed by microplate method. Microplate biofilm formation was measured using crystal violet staining method.
Growth kinetic determination was performed through microcultivation assay. Results Compared with SCHP, the
expression profiles of the four hemolysin genes (hla, hib, hic, and hid) in the new SIHP were different. The new
SIHP had higher resistance rates to penicillin, oxacillin, gentamicin, quinolones, clindamycin, and trimethoprim-
sulfamethoxazole. Furthermore, the new SIHP had stronger hemolytic toxicity, plasma coagulase activity, and bio-
film formation ability. Additionally, the new SIHP grown faster in the logarithmic phase. Conclusion Taken to-
gether, the microbiological characteristics of the new SIHP are different from those of SCHP, including stronger an-

tibiotic resistance and pathogenicity, which should be paid more attention by clinicians.

Key words  Staphylococcus aureus; hemolysin; hemolytic phenotype; microbiological characteristics; antibiotic
resistance ; pathogenicity
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