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Anisomycin, also known as flagecidin, is an antibiotic produced by Streptomyces griseolus that inhibits
protein synthesis by binding to the ribosomal 285 subunit. The tumor necrosis factor-related apopto-
sis-inducing ligand (TRAIL) is a protein that induces apoptotic cell death. TRAIL primarily causes
apoptosis in tumor cells by binding to death receptors. Many human cancer cell lines are refractory
to TRAIL-induced cell death. In this study, we investigated whether anisomycin could enhance
TRAIL-mediated apoptosis in TRAIL-resistant human hepatocarcinoma Hep3B cells. Treatment with
anisomycin and TRAIL alone did not reduce cell viability in Hep3B cells. However, in the presence
of TRAIL, the anisomycin concentration dependently reduced the cell viability. Our results indicate
that anisomycin sensitizes Hep3B cells to TRAIL-mediated apoptosis and that this occurs, at least part-
ly, via caspase activation. Interestingly, Bid knockdown by small interfering RNA significantly re-
duced the induction of apoptosis in combination with anisomycin and TRAIL, indicating that aniso-
mycin effectively acts to lower the threshold at which TRAIL-mediated truncated Bid triggers the mi-
tochondrial-mediated apoptosis program in Hep3B cells. Therefore, the use of TRAIL in combination
with anisomycin might provide an effective therapeutic strategy for the safe treatment of some

TRAIL-resistant cancer cells.
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Fig. 1. Effect of anisomycin on the cell viability in TRAIL-re-
sistant human hepatocellular carcinoma Hep3B cells.
Hep3B cells were treated with the indicated concen-
trations of anisomycin (AM) in the presence or absence
of 100 ng/ml TRAIL for 24 hr. After treatments, cell
number was determined by Trypan blue exclusion
assay. Each point represents the mean * SD of three in-
dependent experiments. The significance was de-
termined using Student’s t-test (*, p<0.05 vs. untreated
control).
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Fig. 2. Anisomycin sensitizes Hep3B cells to TRAIL-mediated
apoptosis. Hep3B cells were treated for 24 hr with 200
ng/ml anisomycin in the absence or presence of 100
ng/ml TRAIL. (A) The nuclei stained with DAPI sol-
ution were observed under fluorescent microscope using
a blue filter (magnification x400). (B and C) Apoptotic
sub-G1 cell population and the loss of MMP were de-
termined by a flow cytometer after DAPI (B) and JC-1
(C) staining, respectively. Results are expressed as per-
centages of two independent experiments.
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Fig. 3. Effects of anisomycin on the activation of JNK and p38
MAPK in Hep3B cells. (A) Hep3B cells were treated with
200 ng/ml anisomycin (AM) for the indicated times. The
cell extracts were prepared for Western blot analysis of
pJNK and p-p38 MAPK. Actin was used as an internal
control. The numbers represent the average densito-
metric analyses as compared with actin in, at a mini-
mum, 2 or 3 different experiments. (B) Hep3B cells were
treated with 100 ng/ml anisomycin (AM) alone, 100
ng/ml TRAIL alone, or anisomycin plus TRAIL in the
presence or absence of JNK and p38 MAPK inhibitors
for 24 hr. The sub-G1 population was calculated to esti-
mate the apoptotic cell population. Significance was de-
termined using Student’s t-test (*, <0.05 vs. untreated
control; n.s., not significant).



A 6
E O Caspase 8 =
T 5 | OCaspase3 T
=
=
= 47
E *
z 3 -
2
g 2t -
é
= o L
) m m m m
L]
o
0 i
0 2 4 8 2 4 8 8 (h)

L | L | L1
AM AM+T T
C 60

50
£ ot
»

Z 3¢
=
s af
=l
10

Journal of Life Science 2014, Vol. 24. No.7 773

B &

’\(\*q\é\
& &
\\r\VAV 3
w&v,&v-
@ &S

| -h — e —— |1— Pro-caspase-§i
- A 4N SN @ <+ Pro-caspase-3

= = 7T T |&_ Active caspase3

| ______ |-1— Actin

W& oF
& &L
5
I N
&
ﬁ‘,;&

Fig. 4. Caspase activation is involved in the sensitization to anisomycin/TRAIL-induced apoptosis in Hep3B cells. (A) Hep3B cells
were treated for 24 with the indicated concentrations of anisomycin in the absence or presence of 100 ng/ml TRAIL for
24 hr. Relative activity of caspase-3 and -8 was determined using caspases activation kit was used according to the manu-
facturer’s protocol. Each point represents the mean + SD of three independent experiments. The significance was determined
using Student’s t-test (*, p<0.05 vs. untreated control). (B) Hep3B cells were treated with 100 ng/ml anisomycin (AM) alone,
100 ng/ml TRAIL alone, or anisomycin plus TRAIL in the presence or absence of caspase inhibitors for 24 hr. The cell
extracts were prepared for Western blot analysis of caspase-8 and -3. Actin was used as an internal control. (C) To quantify
the degree of apoptosis, cells grown under the same conditions as (B) were evaluated for sub-G1 DNA content using a
flow cytometer. Significance was determined using Student’s t test (¥, p<0.05 vs. untreated control; (*, p<0.05 vs. co-treatment

with anisomycin and TRAIL).
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Fig. 5. Involvement of Bid on the apoptotic activity by combined
treatment with anisomycin and TRAIL in Hep3B cells.
(A) Hep3B cells were treated for 24 with the indicated
concentrations of anisomycin for 24 hr. Cell extracts were
prepared for Western blot analysis of Bcl-2 family mem-
ber proteins. (B) Cells were transfected with either con-
trol or Bid-specific siRNA. Twenty-four hours post-trans-
fection, cells were lysed, and then equal amounts of cell
lysates were subjected to electrophoresis and analyzed
by Western blot for Bid expression. (C) Hep3B cells trans-
fected with control or Bid-specific siRNA were treated
with or without 100 ng/ml anisomycin (AM) in the pres-
ence or absence of 100 ng/ml TRAIL for 24 hr. The
sub-G1 population was calculated to estimate the apop-
totic cell population. Significance was determined using
Student’s t-test (*, p<0.05 vs. untreated control). The
numbers represent the average densitometric analyses as
compared with actin in, at a minimum, 2 or 3 different
experiments.
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