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Effect of Prodigiosin on TRAIL-Mediated Apoptosis of Head and Neck Cancer Cell
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—ABSTRACT —

Background and Objectives : Prodigiosin (PG) is a red pigment produced by Serratia marcescens with immu-
nosuppressive and apoptotic activities. The purpose of this study was to evaluate the apoptotic effect and mech-
anism of PG on head and neck cancer, and show possibility of combination treatment with tumor necrosis
factor related apoptosis inducing ligand (TRAIL) in TRAIL resistant cancer cells. Materials and Methods :

Three head and neck cancer cell lines (AMC-HN4, AMC-HN6, AMC-HN9) were treated with PG and TRAIL.
In order to know the mechanism of apoptosis, caspase 3 activity and apoptosis related protein expression were
monitored by Western blotting. Results : TRAIL and PG induced apoptosis of AMC-HN9 cancer cells in dose-
dependent manner. In AMC-HN4 cancer cells cotreated with PG and TRAIL, apoptosis was increased with up-
regulation of PARP and DR5 expression and down-regulation of inactive form of caspase 3. Conclusions : PG
effectively recovers TRAIL sensitivity in AMC-HN4, TRAIL and PG-resistant cancer cells, via DR5 up-regu-

lation. PG alone or combination therapy with TRAIL could be a potent new strategy for treating head and neck
cancer. (J Clinical Otolaryngol 2008519:63-71)
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ZHE AFkor, 11 F3+ Fig. 139 Z2ohEPis
KCTC 0386BP).
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Fig. 1. The structure of prodigiosin.
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Fig. 2. Effect of TRAIL-mediated apoptosis on various
head and neck cancer cells. AMC-HN4, AMC-HN6 and
AMC-HN9 cells were treated with 20 or 30 ng/mL of TR-
AlL for 18 hours. Apoptosis of cancer cells was analyzed
as a sub-G1 fraction by FACS.
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Fig. 3. Effect of TRAIL on caspase activation in various
head and neck cancer cells. AMC-HN4, AMC-HN6 and
AMC-HNQ9 cells were treated with 20 or 30 ng/mL of TR-
AlL for 18 hours. Equal amounts of cell lysates were sub-
jected to analyze caspase 3 activity.
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ol31leH, PG w7l AlzApdAlel 7Hd WS Kol Al
¥FE= AMC-HN4 & Jepgdrh(Fig. 5).
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Fig. 4. Effect of TRAIL on apoptosis-related protein expres-
sion in various head and neck cancer cells. AMC-HN4,
AMC-HN6 and AMC-HN9 cells were treated with 20 or
30 ng/mL of TRAIL for 18 hours. Equal amounts of cell ly-
sates were subjected to electrophoresis and analyzed
by Western blot for PLC- 71, caspase 3 and DR 5. HSC 70
was used as control for the loading of protein level.
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Fig. 5. Effect of PG on induction of apoptosis in various
head and neck cancer cells. AMC-HN4, AMC-HN6 and
AMC-HNS9 cells were treated with 0.5, 1 or 2 M of PG for
18 hours. Apoptosis of cancer cells was analyzed as a
sub-G1 fraction by FACS.
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Fig. 6. Effect of PG on apoptosis-related protein expres-
sion in various head and neck cancer cells. AMC-HN4,
AMC-HN6 and AMC-HN9 cells were treated with 0.5, 1
or 2 #M of PG for 18 hours. Equal amounts of cell lysates
were subjected to electrophoresis and analyzed by West-
ern blot for PARP, caspase 3, DR 5, Mcl-1 and XIAP. HSC
70 was used as control for the loading of protein level.
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Fig. 7. Caspase 3 inhibitor (z-VAD) inhibits PG-induced
apoptosis. AMC-HN4 and AMC-HN9 cells were treated
with PG (1 M) or z-VAD (50 «M) alone or PG and z-VAD
for 18 hours. Apoptosis of cancer cells was analyzed as
a sub-G1 fraction by FACS.
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Fig. 8. Effect of caspase-3 inhibitor (z-VAD) on PG-medi-
ated protein expressions. AMC-HN4 and AMC-HN9 cells
were treated with PG (1M) or z-VAD (50 ¢M) alone or
PG and z-VAD for 18 hours. Equal amounts of cell lysates
were subjected to electrophoresis and analyzed by Wes-
tern blot for PLC- 71, caspase 3, DR 5, Mcl-1 and XIAP. HSC
70 was used as control for the loading of protein level.
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Fig. 9. Effect of antioxidant NAC on PG-induced apop-
tosis in AMC-HN9 cells. AMC-HN9 cells were treated with
PG (0.5M) or NAC (50 M) alone or PG and z-VAD for 18
hours. Apoptosis of cancer cells was analyzed as a sub-
G1 fraction by FACS.
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Fig. 10. Effect of DR5 down-regulation on PG induced

apoptosis in AMC-HN9 cells. AMC-HN9 cells transfected

with DR5siRNA or control sSiRNA were treated with PG (0.5

M) for 18 hours. Apoptosis of cancer cells was analyzed

as a sub-G1 fraction by FACS.
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Fig. 11. PG sensitizes AMC-HN4 cells to TRAIL-mediated
apoptosis. AMC-HN4 cells were treated with PG (0.75 M)
or TRAIL (30 ng/mL) or PG and TRAIL for 18 hours. Apop-
tosis of cancer cells was analyzed as a sub-G1 fraction
by FACS.
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Fig. 12. Effect of PG and TRAIL on apoptosis-related pro-
teins expression in AMC-HN4 cells. AMC-HN4 cells were
treated with PG (0.75 #M) or TRAIL (30 ng/mL) or PG and
TRAIL for 18 hours. Equal amounts of cell lysates were sub-
jected to electrophoresis and analyzed by Western blot
for PARP, caspase 3 and DR 5. HSC 70 was used as con-
trol for the loading of protein level.
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