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Apoptosis Induction and Associated Factor of Staphylococcus aureus
in J774A.1 Mouse Macrophage Cell Line

Sang-Ho Kim', Chang-Min Lee, Soo-Jin Jeong, Min-Ho Jeong, Jin-Koo Kim,
Jae-Kwan Cha', Hyung-Sik Lee', Young-Jin Lim' and Sang-Hwa Lee

The Institute of Medical Science and Department of Microbiology’,

Dong-A University College of Medicine, Pusan, Korea

Staphylococcus aureus infections are often life-threatening. Relatively little is known about the
host response to these infections, in particular, the implication of apoptosis induced by this
microorganism. In this study, we have shown that S. aureus was cytotoxic to J774A.1 cell, a
murine macrophage cell line. The cell death mediated by S. aureus occurred through apoptosis,

as shown by increase in the proportion of fragmented host cell DNA. Although phagocytosis and

NO production had important role in the induction of apoptosis, the contact between bacteria and

host cells was not essential for this pathway. A certain bacterial product could also induce typical

caspase-dependent apoptosis of J774A.1 cell. It is expected that new interpretation may be possible

to host-parasite relationship based on these results.
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Figure 1. Agarose gel electrophoresis of DNA ex-
tracts from J774A.1 cells infected with S. aureus.
Cells were infected with S. aureus standard strain
ATCC 13565 or clinical isolates S112, S113, S114,
and S129 at bacterium/cell ratio of 500:1 for 12
hours.
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7)1 M2 g &, enhanced chemiluminescence (Amer-
sham, NJ, USA) 4 & o2 2433
2

1. ZEFF0| 2|5t J774A.1 M 2| apoptosis
L2}

(=)
T

S. aureus ATCC &
etapol A 2l @

-

IFN LPS/IFN

Figure 2. Agarose gel electrophoresis of DNA extracts from J774A.1 cells activated by LPS and/or in-
terferon gamma (IFN-y). Cells were pretreated with 1 pg/ml LPS and/or 100 U/m! IFN-y and incubated for 12
hours (A; control, B; with S. aureus S114, C; with S. aureus ATCC 13565).
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Figure 3. Agarose gel clectrophoresis of DNA
extracts from J774A.1 cells pretreated with 2 pg/ml
N°MMA for 36 hours and infected with designated
strains of S. aureus for 12 hours.
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Figure 4. Agarose gel electrophoresis of DNA extracts from J774A.1 cells pretreated with 1 pg/ml cytocha-
lasin D for 1 hour and infected with S. aureus S114 (A) or S129 (B) for designated time.
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Figure 5. Agarose gel electrophoresis of DNA ex-
tracts from J774A.1 cells infected with designated
strains of S. aureus using transmembrane apparatus
for 12 hours.
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Figure 6. Percent viability and total cell number of J774A.1 cells infected with S. aureus $S114 for designated
time. One representative experiment out of four is shown.

-01 -



.
5 -

VAR SR

&h 9h

EETFFA &% 1774A1 A E2] Apoptosis

12h

15h 24h

Figure 7. Agarose gel electrophoresis of DNA extracts from J774A.1 cells infected with S. aureus 114 for

designated time.
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Figure 8. Dotted diagram of annexin V-FITC / propidium iodide flow cytometric analysis of apoptosis of
J774A.1 cells infected with S. aureus S114 for 12 hours. LLQ (both negative); viable cell, RLQ (annexin V
positive); early apoptotic cells, LUQ (propidium iodide positive); dead cells, RUQ (both positive); late apoptotic

cells.
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C
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Figure 9. Agarose gel electrophoresis of DNA
extracts and western blot analysis of Bcl-2, Bax
and PARP cleavage from J774A.1 cells infected with
S. aureus S114 for designated time.
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