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Effects of AEBSF on the Delay of Spontaneous Apoptosis and the Trans-Differentiation of Human
Neutrophils into Dendritic Cells. Hae Young Park and Jong Young Kwak*. Medical Research Center for
Cancer Molecular Therapy, Department of Biochemistry, School of Medicine, Dong-A University, Busan 602-714,
Korea — Neutrophils play a key role as a first line of defense and are known to acquire the character-
istics of dendritic cells (DCs) under the appropriate conditions. The spontaneous apoptosis of neu-
trophils was delayed by treatment with 4-(2-aminoethyl) benzensulfonylfluoride (AEBSF), a serine pro-
tease inhibitor. AEBSF inhibited both caspase-3 and serine protease activities, whereas zZVAD-fmk, a
pancaspase inhibitor, inhibited only caspase-3 activity. The life span of neutrophils was prolonged up
to 5 days by AEBSF in the presence or absence of granulocyte macrophage colony stimulating factor
(GM-CSF). DC surface markers, such as CD80, CD83, and MHC class II were not expressed on neu-
trophils treated with AEBSF alone. GM-CSF failed to prolong the survival time of neutrophils up to
3 days but increased the expression levels of DC markers on neutrophils in the presence of AEBSF.
Expression levels of DC markers were the highest on neutrophils treated with GM-CSF and AEBSF
for 3 days. AEBSF and GM-CSF-treated neutrophils stimulated proliferation of T cells in the presence
of a superantigen, Staphylococcal enterotoxin B (SEB) but produced interferon-y (IFNy) in the absence
of SEB. These results suggest that the inhibition of serine protease activity prolonged the life span of
human neutrophils and combined treatment of neutrophils with GM-CSF and serine protease inhibitor
induced differentiation of neutrophils into DC-like cells.
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Fig. 1. Delay of spontaneous apoptosis of human neutrophils
by AEBSF. (A) Cytospin preparations of neutrophils af-
ter incubation in vitro for 20 hr in the presence or ab-
sence of 800 pM AEBSF were stained with Giemsa
solution. Solid arrows indicate apoptotic cells. (B)
Neutrophils (2x10°) were cultured. with or without
AEBSF for 20 hr and cell death .was assessed by annex-
in V-FITC and PI staining. Results are representatives
of three independent experiments. The numbers repre-
sent percentages of total cells counted.
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Fig. 2. Effects of caspase and serine protease inhibitors on the
spontaneous apoptosis of neutrophils. (A} Neutrophils
were incubated with or without 800 yM AEBSF or 100
#M zVAD-fmk for 20 hr and the apoptotic cells were
identified as in Fig. 1A. Results represent means+SD of
three independent experiments. (B) Neutrophils were
treated as in panel A. The activities of caspase-3 and
protease were measured as described in "Materials and
Methods". Data was calculated and represented as rela-
tive activity. Results are representatives of three in-
dependent experiments. *P <0.01 compared with None,
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Fig. 3. Prolonged anti-apoptotic effects of AEBSF in neutrophils.
Neutrophils (2x10°) were incubated with or without
AEBSF or zVAD-fmk in the presence or absence of
GM-CSF (10 ng/ml) for indicated times and the apop-
totic cells were identified by their morphology as in Fig.
1A. Results are representatives of three independent
experiments. *P <0.01 compared with None.
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Fig. 4. Expression levels of DC markers on AEBSF and GM-
CSF-treated neutrophils. (A) Neutrophils were in-
cubated with AEBSF and GM-CSF for indicated times.
(B) Neutrophils were incubated with AEBSF and/or
GM-CSF for 3 day. The expression levels of CDS0,
CD83 and MHC class II were then analyzed by flow
cytometry using FITC- or PE-conjugated antibodies.
Data was expressed as percentages of stained cell on
total cells (10* cells). Results are means:SD of three
separate experiments. *P <0.01 and **P <0.005 com-
pared with Fresh.
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Fig. 5. Effects of AEBSF and GM-CSF-treated neutrophils on
T-cell proliferation. Neutrophils (2x10°) were incubated

with AEBSF and GM-CSF for 3 day, harvested, wash-

ed two times with PBS, and mixed with T cells (1x10%)

in the indicated ratios. T-cells alone, fresh neutrophils
alone, and the cell mixtures were cultured for 5 day in
the presence or absence of SEB (1pg/ml) and then fur-
ther cultured for 16 h after adding 1 pCi [3H]thy-
midine. The incorporation of [*H]thymidine was de-
termined using a scintillation counter. Results are pre-
sented as the means+SD of triplicate cultures. *P <0.01
compared with T-cell alone.
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Fig. 6. Production of IFNy in mixtures of AEBSF and GM-CSF-
treated neutrophils and T cells. Neutrophils were treat-
ed as in Fig. 5 and mixed with T-cells (1x10°) in the in-
dicated ratios and cultured for 2 day in the presence or
absence of SEB. Cultured fluid was withdrawn and
concentration of IFNy were measured using ELISA kit.
Results are presented as the means+SD of triplicate as-
say from two separate cultures. *P <0.01 compared
with T-cell alone.
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