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Abstract: Radiation-induced lung injury (RILI) is a significant dose limiting complication of thoracic radiation for
lung, breast, and esophageal cancer. Strategies for increasing the therapeutic index of radiation involve the use of
radiosensitizing agents. We investigated the potential of M867 to sensitize non-small cell lung cancer (NSCLC) to
radiation in vivo, while assessing its protective effects in normal lung parenchyma. H460-Luc2 cells were implanted
into the mediastinum of athymic nude mice, which were separated into four treatment groups: control, M867, radia-
tion therapy (RT) or combination. H460-Luc2 cell cultures were treated in parallel. Tumor growth was followed us-
ing bioluminescence imaging. Immunohistochemistry staining was used to detect phospho-Smad2/3 and cleaved
caspase-3 expression. Western blot was done for the detection of cleaved caspase-3 and phospho-Smad2/3. TU-
NEL assays were used to measure apoptosis. M867+RT group had significantly increased tumor growth inhibition
relative to either treatment alone (p=0.02). M867+RT was associated with increased levels of apoptosis (p<0.01),
but combination treatment was associated with a decrease in caspase-dependent apoptosis relative to RT alone
(p<0.01). We found that this increase in apoptosis in the M867+RT group was due to caspase-independent cell
death. Based on early biomarker analyses of phospho-Smad 2/3 and cleaved caspase-3, M867+RT had a radio-
protective effect on normal lung parenchyma. M867 may increase the therapeutic ratio of RT by enhancing the ra-
diosensitivity of NSCLC while mitigating RILI. Further research is warranted to examine the late effects of lung injury
and to study differences in the mechanism of action of M867 on lung cancer and normal tissue.
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Introduction models may affect outcomes [3-5]. To over-
come this limitation, our laboratory recently
developed an orthotopic mouse model for local-

ly advanced lung cancer. This model has a low

Lung cancer is the most common cause of can-
cer mortality in the United States and the world,

accounting for over 1 million deaths annually
[1]. Recent reports by the World Health
Organization (WHO) project that lung cancer
will occupy sixth place among causes of global
mortality by the year 2030 [2]. Preclinical stud-
ies utilizing mouse models are an important
step in novel drug development for this deadly
disease. Most studies utilize an ectopic mouse
model for its simplicity and technical feasibility.
However, several studies have demonstrated
that the unusual microenvironment of such

technical barrier, allows non-invasive monitor-
ing of tumor response to treatment, and allows
us to monitor radiation-induced-lung-injury
(RILI) [6].

Radiation therapy is an important modality in
the treatment of lung, breast, and esophageal
cancers. However, the dose of thoracic radia-
tion is significantly limited by RILI [7]. One strat-
egy utilized to increase the therapeutic index
of radiation therapy (RT) is the administration
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of radiosensitizers that promote radiation-
induced apoptosis. While caspase inhibitors
are believed to inhibit apoptosis, previous stud-
ies have reported that the pan-caspase inhibi-
tors, such as ZVAD and Boc-D, may increase
apoptosis through unknown caspase-indepen-
dent mechanisms [8]. In addition, we have
shown that a selective caspase-3 inhibitor,
M867, enhances the cytotoxic effects of radia-
tion in lung cancer [9]. Thus, M867 has been
shown to improve the therapeutic index of
radiation.

Many mechanisms and molecules have been
reported to induce caspase-independent apop-
tosis, including Endonuclease G, Omi/htra2,
Smac/DIABLO, and apoptosis-inducing factor
(AIF) [10]. Notably, each of these pathways has
been shown to cause large-scale DNA fragmen-
tation, which appears on terminal deoxynucleo-
tidyl transferase dUTP nick end labeling (TUNEL)
assays [11-14]. Additionally, autophagy is a
separate and unique mechanism for caspase-
independent programmed cell death that does
not cause large-scale DNA fragmentation. In
autophagy, cytoplasmic constituents are se-
questered in autophagosomes (AP), which are
then fused with lysosomes to create autolyso-
somes (ALs), and degraded or recycled. M867
has been shown to be involved in autophagy of
H460 cells [9].

RILI is a well-studied phenomenon and the
major dose-limiting factor of thoracic radiation.
The mechanisms for RILI are complex; however,
it is generally believed to be an inflammatory
response induced by TGF-B and mediated by
Smad proteins and caspase-dependent apop-
tosis [15, 16]. Caspase pathways have also
been implicated in inflammatory lung injury
secondary to chemotherapy and acute respira-
tory distress syndrome [17, 18]. The use of cas-
pase inhibitors has been shown to protect from
such inflammatory lung injury and remodeling
[17-20]. Thus, caspase inhibitors may also have
radio-protective effects in RILI.

The effects of M867 have not yet been studied
in an orthotopic lung cancer model and our aim
was to investigate its ability to sensitize NSCLC
to radiation in this microenvironment. In addi-
tion, we wanted to study if caspase inhibition
with M867 had a protective effect from acute
RILI. Our results demonstrate that there is
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value in using M867 to sensitize NSCLC to radi-
ation and protect lung parenchyma from RILI.

Material and methods
Cell line

H460-Luc2 cells (Caliper Life Sciences) were
purchased and re-authentication of the cell
lines was not performed because the producer
authenticated the cells and they were used
less than 6 months after receipt. The cells were
maintained in RPMI-1640 culture medium
(ATCC), supplemented with 10% fetal bovine
serum, and kept at 37°C with humidified 5%
CO,,.
Reagents, antibodies and irradiation

D-Luciferin Firefly and potassium salt (Gold
Biotechnology) were dissolved in DPBS to a
final concentration of 15 mg/mL. The solution
was filter sterilized through a 0.2 ym filter and
injected 15 minutes prior to each biolumines-
cent scan at the dose of 100 mg/kg. M867
(Merck & Co.) was obtained and dissolved in
DMSO at a stock concentration of 10 mg/mL.
DeadEnd™ Colorimetric TUNEL System kit was
purchased from Promega, anti-phospho-
Smad2/3 (Ser423/425) was purchased from
Santa Cruz Biotechnology, and anti-cleaved
caspase 3 were purchased from Cell Signaling
Technology. Irradiation was performed using an
X-ray irradiator (Therapax, AGFANDT, Inc.).

Tumor cell implantation and tumor growth

Sixteen female athymic nude mice (nu/nu; each
5 to 6 weeks old) (Harlan Sprague Dawley Inc.)
were anesthetized by continuous flow of 2-3%
isoflurane; the chest area was sterilized with
70% alcohol pad three times prior to air-drying.
Next, 2 x 10° H460-Luc2 cells suspended in
100 pL of DPBS were injected into the medias-
tinum. The needle was inserted on the right
side of the sternum, midway down, 5 mm in
depth, and at a 45° angle with the chest wall.
Tumor volume was assessed by biolumines-
centimaging (BLI) (Genogen IVIS™ 200 system)
starting on day 5. The exposure time was set at
5 seconds for a consistent analysis during fol-
low-up scans. Sixteen mice were recruited to
four treatment groups (four mice per group)
when tumor growth reached 5 x 10 photon
counts. A more detailed protocol can be found
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Figure 1. M867 Enhances Radiation Induced Tumor Inhibition. A: Mice were separated into 4 groups: DMSO (con-
trol), RT (2Gy x 5 days), M867 (2 mg/kg x 7 days), or M867 and RT. First BLI (day O) was done 2 hours prior to first
treatment and repeated every 4 days until day 12. The intensity of BLI is represented by the color. B: Fold increase
in BLI was calculated as the proportion of BLI to baseline BLI (day 0). Photon counts of mice from each group were

averaged.

in the published mouse model manuscript [6].
Tumor volumes were assessed by BLI every 4
days for a total period of 12 days. Photon
counts from the four mice of each group were
averaged. Fold increase in BLI was calculated
as the proportion of post-treatment BLI to base-
line BLI (on first day of treatment).

M867 and radiation treatment of H460-Luc2-
implanted mice

All animal procedures used in this study were
approved by the Institutional Animal Care and
Use Committee (IACUC) at Vanderbilt University,
Protocol #M/08/095. Each group of mice
received one of the following treatments:
DMSO; RT only; M867 only, M867+RT. All treat-
ments were started on the same day. The RT
group received 2 Gy x 5 days. The M867 group
received 2 mg/kg x 7 day via intraperitoneal
injection. The M867+RT group started with
M867 2 mg/kg for 2 days, then RT (2 Gy)+M867
2 mg/kg for 5 days. Radiation was applied to
the chests of the mice using an X-ray irradiator;
the rest of the body was shielded by lead blocks
to avoid radiation.
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Immunohistochemistry (IHC)

One mouse from each treatment group was
sacrificed following the last treatment. The
mouse lungs and tumors were removed, fixed
in 10% formalin for 24 hours and then further
processed for immunohistochemical staining.
Staining for cleaved caspase-3 and Smad2/3
was performed by Vanderbilt University’s IHC
core. Briefly, paraffin-embedded tissue slides
were de-paraffined with 100% xylene, rehydrat-
ed through gradient ethanol series and washed
with PBS. The antigen was retrieved by boiling
slides in citrate solution for 10 minutes and
quenching endogenous horseradish peroxi-
dase (HRP) activity by treating slides with 3%
hydrogen peroxide for 30 minutes. Anti-p-
Smad2/3 (1:50) was added to sections, slides
were placed in a moist container and refriger-
ated at 4°C overnight. On the next day, slides
were washed three times with PBS, and sec-
ondary antibody conjugated to HRP (1:200)
was added to the section for one hour at room
temperature. Slides were then washed with
PBS three times and substrate DAB was added
to react for 2-5 minutes. Slides were washed
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Figure 2. M867 Inhibits Radiation Induced, Caspase-3 Mediated Apoptosis. A: One mouse from each treatment
group was sacrificed. Tumors of the mice were removed and immunostained for active caspase-3. Shown are repre-
sentative photographs of histology slides. B: Also shown is a bar graph of mean (10 random fields) percentages of
cells that stained positive for active caspase-3 with SEM. P-values are indicated. C: Cell cultures (H460-Luc2) were
also treated with DMSO, RT (10 Gy), M867 (2 uM) or combination. Cells were harvested for protein extraction 48
hours after treatment. Actin was the loading control, Western blots detected cleaved caspase-3.

with water to stop the reaction and counter-
stained with hematoxylin for one minute. Slides
were dehydrated and mounted with cover slips.

TUNEL staining

Staining followed procedure provided by manu-
facturer on both paraffin-embedded tissue
slides and live cell cultured slides without modi-
fication. The percentage of positive cells was
calculated by dividing the number of positive
cells by the total cells of each high power field
(HPF; 40X magnifications). A total of 10 fields
were observed.

Immunoblotting

H460-Luc2 cells at 80% confluence were treat-
ed with DMSO, M867 (2 uM), RT (10 Gy), or
M867+RT for 48 hours. Cells were harvested
for protein extraction and an equal amount of
protein was loaded on the 15% SDS-PAGE gel.
Proteins were then transferred to the nitrocel-
lulose membrane blot (PerkinElmer Life and
Analytical Science), and the blot was incubated
with anti-caspase 3 and anti-cleaved cas-
pase-3 antibodies overnight (specific for intact
caspase 3 and cleaved caspase-3, respective-
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ly). After washing away primary antibody, anti-
rabbit secondary antibody was incubated with
the blot for one hour. Enhanced chemilumines-
cence substrate (ECL) (PerkinElmer) was used
to detect targeted protein bands.

Statistical analysis

Data were expressed as mean + standard devi-
ation (SD) or standard error (SE), as indicated. A
p value of less than 0.05 was considered sig-
nificant using the t-test.

Results

M867 enhances radiation-induced tumor
growth inhibition

To determine the effect of M867 and radiation
on tumor growth inhibition, H460-Luc2-
implanted mice were treated with M867 alone,
RT alone, M867+RT, or control, and biolumines-
cent activity was measured. Initial biolumines-
cent activity in all groups was comparable (not
significantly different) at baseline. Mice in the
control group had the largest increase in tumor
volume with a 180-fold increase relative to
baseline (Figure 1). M867 alone and RT alone
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Figure 3. M867 Enhances Radiation Induced Apoptosis via a Caspase-Independent Pathway. A: The same tumor
tissue slides from Figure 2 were subjected to TUNEL assay. Shown are representative photographs of histology
slides. B: Bar graphs of mean (10 random fields) percentages of cells that stained positive with SEM. P-values are
indicated. C: Cell cultures (H460-Luc2) were treated with DMSO, RT (10 Gy), M867 (2 uM) or combination. Cell cul-
ture slides were subjected to TUNEL assay. Shown are representative photographs of histology slides. D: Bar graphs
of mean (10 random fields) percentages of cells that stained positive with SEM. P-values are indicated.

mice had a 100-fold and 30-fold increase, M867 alone did not demonstrate significant
respectively (Control vs M867 alone, p=0.045; differences in cleaved caspase-3 staining from
Control vs RT alone, p=0.001). Combination control (4.6% vs. 5.4%, respectively, p=0.36;
M867 and RT treatment demonstrated signifi- Figure 2A, 2B).
cant tumor inhibition with only a 12-fold photon
count increase (Control vs Combination, p= This experiment was replicated in vitro. H460-
0.001; Combination vs M867 alone, p=0.006; Luc2 cell cultures were treated with DMSO,
Combination vs RT alone, p=0.018). M867 (2 uM), RT (10 Gy) or combination M867
and RT (10 Gy). Western Blot revealed that add-
MB867 inhibits radiation-induced, caspase- ing M867 to RT effectively inhibited radiation-
3-mediated apoptosis in lung cancer induced cleaved caspase-3 levels (Figure 2C).
To determine the effect of M867 on radiation- M867 enhances radiation-induced apoptosis
induced, caspase-3-mediated apoptosis, one via a caspase-independent pathway in tumors
mouse was sacrificed from each treatment
group, and IHC was performed for active cas- We used TUNEL staining assays to assess total
pase-3 analysis. Irradiated mice tumors apoptosis in tumor tissues in order to validate
showed increased active caspase-3 staining the growth inhibition observed in Figure 1.
compared to combination RT and M867 treat- Combination treatmentresulted in an increased
ed mice (25.0% vs. 16.9%, respectively, p<0.01; number of DNA fragmentation-dependent
Figure 2A, 2B). Tumors of mice treated with apoptotic cells relative to radiation alone (48.4
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Figure 4. M867 Inhibits Radiation Induced, Caspase-3 Mediated Lung Injury. A: One mouse from each treatment
group was sacrificed. Mice lungs were removed and immunostained for active caspase-3. Shown are representa-
tive photographs of histology slides, magnification is x 40. B: Also shown is a bar graph of mean (10 random fields)
percentages of cells that stained positive for active caspase-3 with SEM. P-values are indicated. C: Western blots
detected cleaved caspase-3 in protein extracts of mice lungs. Actin was the loading control.

% vs. 26.6%, respectively, p<0.001; Figure 3A,
3B). There was no significant difference in
observed (per TUNEL assay) apoptotic cells
between control and M867 treated mice
tumors (Figure 3A, 3B).

The experiment was repeated with H460-Luc2
cells in vitro with similar results. Combination
treatment resulted in an increased percentage
of apoptotic cells as compared to radiation
alone (19.6% vs. 13.6%, respectively, p<0.001;
Figure 3C, 3D). There was no significant differ-
ence in observed apoptotic cells between con-
trol and M867 treated cell cultures (Figure 3C,
3D). In order to investigate the mechanism of
the caspase-independent apoptosis observed
in Figure 3, we used densitometry and Western
blotting to study the ratio of AIF between the
cytoplasm and nucleus. Cell cultures had equal
levels of nuclear and cytoplasmic AlF, suggest-
ing that AIF was not involved in M867 enhance-
ment of radiation-induced apoptosis (Supple-
mental Figure 1).

MB867 inhibits radiation-induced, caspase-
3-mediated lung injury

To determine whether M867 abrogates radia-

tion-induced, caspase-3-mediated lung injury,
normal lung tissue was harvested from sacri-
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ficed mice, and IHC was performed to measure
caspase-3 activation in vivo. We found that the
cleaved caspase-3 staining densitometry was
lower in the combination-treated mouse lung
parenchyma relative to RT only treated mice
(14.8% vs. 29.8%, respectively; Figure 4A, 4B).
No difference was observed in cleaved cas-
pase-3 staining between the M867 only and
control groups (6% vs. 7.6%, respectively;
Figure 4A, 4B).

To further validate this finding, Western blotting
was used to measure expression of cleaved
caspase-3 in treated lung parenchyma.
Western blot analysis revealed that the addi-
tion of M867 to RT-treated tissue effectively
inhibited radiation-induced cleaved caspase-3
levels in mice lung tissue (Figure 4C). This con-
firmed the results observed in Figure 4A.

MS867 inhibits radiation-induced apoptosis in
lung parenchyma

To elucidate the effect of M867 treatment on
radiation-induced apoptosis, TUNEL assays
were performed on the lung parenchyma of
mice in each of the four treatment groups. RT
alone resulted in increased apoptotic cells rela-
tive to combination (34.8% vs. 23.7%, respec-
tively, p<0.001; Figure 5A, 5B). There was no
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Figure 5. M867 Inhibits Radiation Induced Apoptosis and Smad2/3 Mediated Inflammatory Response in Lung Pa-
renchyma. A: Lung tissue slides were subjected to TUNEL assay. Shown are representative photographs of histology
slides. B: Bar graphs of mean (10 random fields) percentages of cells that stained positive with SEM. P-values are
indicated. C: One mouse from each treatment group was sacrificed. Mice lungs were removed and immunostained
for p-Smad2/3. Shown are representative photographs of histology slides, magnification is x 40. D: Bar graph of
mean (10 random fields) percentages of cells that stained positive for p-Smad2/3 with SEM. P-values are indicated.

significant difference in observed apoptotic
cells between control and M867 treated mice
lung tissue (Figure 5A, 5B).

M867 inhibits the radiation-induced,
Smad2/3-mediated inflammatory response in
lung parenchyma

We used IHC to quantify the treatment effect of
M867 on Smad2/3-mediated inflammation in
irradiated lung parenchyma. RT only-treated
mice lungs showed an increase in phospho-
Smad2/3 staining compared to combination RT
and M867-treated mice lungs (30.8% vs.
15.2%, respectively, p=0.001; Figure 5C, 5D).
No significant difference in phospho-Smad2/3
staining was observed between M867-treated
and DMSO-treated mice lungs (7.8% vs. 8.4%,
respectively, p=0.5; Figure 5C, 5D).
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Discussion

In this study, we showed that M867 enhanced
radiation-induced caspase-independent apop-
tosis in both in vitro and in vivo settings, and
provided a radioprotective effect on healthy
lung parenchyma from radiation induced lung
injury (RILI). M867 lowered levels of cleaved
caspase-3, which is confirmed with previous
data showing the caspase 3-inhibitory proper-
ties of M867 [9]. Interestingly, TUNEL assays
demonstrated increased total apoptosis in lung
tumors and decreased total apoptosis in
healthy lung tissue when M867 was combined
with radiation. These data suggest a role for a
caspase-independent apoptotic pathway, in
addition to a radioprotective effect in healthy
lung tissue.

Am J Cancer Res 2014;4(2):161-171



M867 and non-small cell lung carcinoma

H460-Luc2 cell/

caspase-independent pathways of
programmed cell death

INTRINSIC EXTRINSIC

autophagy

(P) )\t -

autolysosome (AL)

OMI/HtrA2
Smac/Diablo

DNA fragmentation

nucleus

\ cytoplasm

caspase-9 M caspase-3 H-( caspase-8 ]

TNFR TGF-B

N

PATHWAY PATHWAY

VoSS )
l programmed cell death
(in tumor cells)

phospho-Smad 2/3
\l | ‘
5 RILI
" (in normal tissue’ /

Figure 6. Pathways involved in apoptosis and RILI in tumors and normal lung tissue. M867, a selective caspase-3
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AlIF, and may be due to the induction of autophagy. RILI is a significant dose limiting complication of thoracic radia-
tion for lung, breast, and esophageal cancer. Surprisingly, in normal tissue, M867 abrogates RILI, as evidenced by
decreased phosphor-Smad2/3 and apoptosis of normal tissue cells.

A recent article by Huang et al. suggested that
the actions of caspase-3 in tumor cells might
be considerably more complicated than previ-
ously acknowledged [22]. They suggested that
as tumor cells die, they generate and release
growth factors, which in turn stimulate the
repopulation of cells undergoing radiation treat-
ment. Activated caspase-3 was found to be an
important mediator of this process. Xenografts
with relatively increased levels of caspase-3
were thus found to be more radiation-resistant
due to increased repopulation and not simply
intrinsic resistance alone. Similarly, cleaved
caspase-3 has also been shown to be a driver
for cell migration in ovarian cancer cells [23]. A
recent retrospective analysis of patients with
head, neck, and breast cancer, who had under-
gone treatment with radiation, demonstrated
that those with increased expression of acti-
vated/cleaved caspase-3 had an increased risk
for relapse/recurrence and a shorter overall
survival [22].

The caspase-dependent apoptotic pathway is a
well-established cell death pathway. Caspase-3
and caspase-7 are known to be essential for
apoptosis and their inhibition is regarded as a
major obstacle to tumor cell death [21].
However, previous studies have demonstrated
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the cell death-inducing effects of pan- and spe-
cific-caspase inhibitors [8, 9]. Thus, we investi-
gated the effects of M867 in combination with
radiation therapy in an orthotopic mouse
model. We found that the addition of M867
enhanced cell death and induced apoptosis,
while decreasing caspase-3 activation. It was
clear that the mechanism of action for the
observed apoptosis must be caspase-indepen-
dent. Since caspase-independent DNA frag-
mentation was detected on TUNEL assays
(Figure 3), autophagy may be the mechanism
for caspase-independent, DNA fragmentation-
independent, programmed cell death, since
apoptosis and DNA fragmentation are closely
linked [9] (Figure 6).

In our study, we showed that M867 exerts a
strong radioprotective effect on irradiated lung
tissue. RILI is a major obstacle to thoracic radi-
ation [7]. RILI is usually an inflammatory reac-
tion that may result in radiation pneumonitis or
pulmonary fibrosis [24]. One of the most well
studied mediators of lung inflammation and
injury is TGF-B. It has been shown to be present
extensively in the lungs and regulate inflamma-
tion following radiation and chemotherapy [25,
26]. Activated Smad2/3 are well known down-
stream effectors of TGF-B signaling, thus stain-

Am J Cancer Res 2014;4(2):161-171
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ing for phospho-Smad2/3 was chosen as one
method of evaluating lung injury [27]. M867 in
combination with RT resulted in decreased
Smad2/3 levels in lung tissue relative to radia-
tion alone, suggesting decreased inflammation
and lung injury. We also used cleaved cas-
pase-3 to evaluate for lung injury, as caspase-3
dependent apoptosis and remodeling, in
response to TGF-B, has been implicated in long
term lung injury [16]. Decreased caspase-3 lev-
els were observed in lung tissue treated with
M867 and radiation relative to radiation alone,
again suggesting a radioprotective effect of
M867 through decreased inflammation, apop-
tosis, and remodeling in normal lung parenchy-
ma (Figure 4A, 4B).

The ability of M867 to radiosensitize lung tumor
cells, while providing radioprotective effects on
healthy lung parenchyma are ideal properties
for an agent to be able to increase the thera-
peutic index of radiation treatment; however,
they are somewhat difficult to explain. One pos-
sible explanation is the inherent differences in
gene and protein expression profiles between
cancerous and normal tissue [10]. Another
explanation may be based on the differences in
cell turnover and repopulation. As cancer cells
have been shown to rely on caspase-3 for
repopulation (the “phoenix rising” pathway)
[28], M867 may affect their cell turnover in a
different method than it does in normal tissue
[16, 28]. As discussed in Huang's and Li's
papers, the “phoenix rising” pathway plays an
important role in wound healing and in tumor
growth. It remains unclear whether the “phoe-
nix rising” pathway plays a role in the inflamma-
tory response following radiotherapy or in
repairing normal lung tissue injury after radia-
tion treatment.

Additionally, it is clear that RILI is a very com-
plex phenomenon that cannot be limited to one
single pathway. The limitations of our study are
that our orthotopic model has a short lifespan
and uses nude (immunocompromised) mice.
Therefore, we have to use early markers for
radiation-injury (i.e. phospho-Smad 2/3 and
cleaved caspase-3), and the model used in this
study is only able to provide us with a glimpse
of RILI at one point in time. Deciphering the
exact mechanism of M867 in tumor and normal
lung cells is beyond the scope of this study and
will make for an interesting future project.
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In conclusion, we have shown the tremendous
potential of M867 and other caspase-3 inhibi-
tors in the treatment of NSCLC. We demon-
strated that M867 was able to enhance the
radiosensitivity of tumors while possibly pro-
tecting healthy tissue from RILI, based on the
early biomarker (i.e. phospho-Smad 2/3 and
cleaved caspase-3) study. As such, M867 could
be an ideal agent for increasing the therapeutic
ratio of radiation treatment. While further
research is warranted to determine the mecha-
nism of action of M867 and other caspase-3
inhibitors on normal vs. cancerous lung tissue,
including effects of delayed radiation toxicities
(i.e. pneumonitis and pulmonary fibrosis), we
believe this class of drugs will one day signifi-
cantly impact the use of radiotherapy in the
clinical setting.
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Supplemental Figure 1. AIF Mediates M867 Enhancement of Radiation Induced Apoptosis. (A and B) H460-Luc2
cell cultures were separated into four groups and given the following treatments: DMSO, 2 uM M867, 2Gy RT or
M867 and RT for 48 hours. Equal amounts of protein were loaded and run on 12% SDS-PAGE gel. Western blots
detected AIF in the cytoplasm and nucleus. Actin (A) and Lamin B1 (B) were the loading controls.



