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Abstract

Introduction: Chemoresistance is a major challenge in the treatment of advanced
non-small cell lung cancer (NSCLC). As the Sonic Hedgehog (Shh) pathway is
reactivated in NSCLC, we investigated an association between chemoresistance and

Shh activation.

Materials and Methods: From a cohort of 178 patients with advanced NSCLC
treated with platinum-based chemotherapy as first-line treatment, we selected all
surgical tumor samples at diagnosis (n=36). Shh activation was evaluated through
Gli1 and Gli2 expression by immunohistochemistry (IHC) (quantitative score). In vitro
treatment studies with cisplatin, vismodegib (Shh-pathway inhibitor) or both were
performed on NSCLC cell lines (H322 and A549) and on primary cultures from

patients with sarcomatoid carcinoma (n=4).

Results: Twelve patients were refractory to chemotherapy (r-patients, 33.3%) and 24
had controlled disease (c-patients). Glil expression did not differ between the r- and
c-patients (p=0.35). Gli2 expression was more often positive in the r-patients (41.7%
versus 8.3%, p=0.02). Progression-free survival (PFS) and overall survival (OS) in
patients with Gli2-positive score were 2.1 and 8.0 months, respectively, versus 6.7
and 18.0 months in patients with Gli2-negative score (p=0.03; p=0.002). In
multivariate analysis, Gli2 score was independently correlated with PFS (hazard ratio
[HR]=2.64; 95% confidence interval [CI]: 1.05-6.63; p=0.04) and OS (HR=4.36; 95%
Cl: 1.67-11.36; p=0.003). The sarcomatoid carcinoma cell lines were more resistant
to cisplatin than the H838 and A549 cell lines. The cisplatin - vismodegib combination

displayed a synergistic cytotoxic effect in the most chemoresistant cells in vitro.

Conclusion: The Shh pathway is associated with resistance to platinum-based
chemotherapy in NSCLC.

Key words: non-small cell carcinoma; chemoresistance; Sonic Hedgehog; Gli;

sarcomatoid carcinoma



Micro-abstract

- 30% of patients with advanced NSCLC are refractory to platinum- based

chemotherapy

- We investigated the role of the Sonic Hedgehog (Shh)pathway in these r-

patients
- R-patients had a higher Gli2 expression than other patients
- Gli2 expression was independently correlated with PFS and OS

- Shh pathway inhibition had a synergistic effect in vitro with cisplatin



1. Introduction

Despite the progress made in oncogenic driver identification, most advanced non-
small cell lung cancers (NSCLCs) are treated with first-line cytotoxic platinum-based
chemotherapy. According to the majority of randomized Phase Il trials,
approximately 25% to 30% of patients exhibit early disease progression under
chemotherapy and are called refractory patients (r-patients) [1-9]. We previously
described the characteristics of r-patients [10]. The only factor independently
correlated to early progression was the sarcomatoid subtype. In another study, nearly
70% of patients with advanced sarcomatoid carcinoma exhibited early progression
with chemotherapy [11]. Numerous predictive factors of resistance to platinum-based
chemotherapy have been extensively studied in NSCLC, yet the majority involved
early-stage NSCLC treated with surgery due to the availability of tumor tissue.
ERCCL1 (Excision Repair Cross-Complementary group 1) is a protein involved in DNA
repair. Its predictive role of adjuvant chemotherapy benefit in early-stage NSCLC has
already been demonstrated [12], although its impact on chemoresistance in
advanced-stage disease is more debatable [13,14]. A Phase Il trial has demonstrated
the feasibility of a personalized adjuvant treatment according to epidermal growth
factor receptor (EGFR) and ERCC1 status [15]. However, the antibody used for
ERCC1 expression in immunohistochemistry (IHC) is not reliable, and ERCC1
expression testing in IHC is no longer recommended [16]. BRCAL (Breast Cancer 1)
is another protein involved in DNA repair. Despite encouraging preliminary data on its
impact on chemoresistance prediction in advanced-stage NSCLC [17,18], a recent
phase Il trial testing customized chemotherapy according to BRCAL level was
reported as negative [19]. There is therefore an urgent need to validate new

predictive markers.



The role of cancer stem cells (CSCs) in chemoresistance has previously been
suggested [20]. CSCs constitute a small undifferentiated tumor cell contingent,
chemoresistant and responsible for cancer relapse and metastatic spreading. Some
specific pathways are overexpressed in CSCs, such as the Sonic Hedgehog (Shh)
pathway. Shh pathway overexpression has been demonstrated in small-cell lung
cancer (SCLC) and NSCLC [21-25]. The final downstream factor in the Shh pathway
is the Gli protein family, primarily Glil and Gli2, responsible for gene transcription. In
this study, we analyzed the role of Shh pathway activation in advanced NSCLC

refractory to first-line platinum-based chemotherapy.

2. Patients and methods

2.1. Patients and tumor samples

We retrospectively reviewed all consecutive patients treated in our department with
platinum-based doublet chemotherapy as first-line therapy for non-irradiable Stage
lllb - IV NSCLC, according to the 6™ TNM classification by the International
Association for the Study of Lung Cancer (IASLC). In order to get enough material for
biomarker analysis, patients with surgical samples were selected from our hospital’s
tumor bank (Tumorothéque des Hopitaux Universitaires de I'Est Parisien [HUEP],
AP-HP, Tenon Hospital). All samples were collected at diagnosis before any
chemotherapy. The inclusion period ran from January 2003 to December 2006.
Demographic, histological, and treatment data were recorded. All patients were
evaluated for tumor response after three cycles of treatment by means of clinical
examination, chest X-ray, and chest and upper-abdomen computed tomography

scan, conducted by dedicated radiologists specialized in thoracic oncology. At that



time, the patients were classified as having early progressive disease (r-patients) or
controlled disease (c-patients, i.e., complete or partial response or stable disease)
according to the World Health Organization (WHO) criteria. All tumor samples were
collected and centrally reviewed by a pathologist specialized in thoracic malignancies
(M.A). The pathologist was blinded to the patients' clinical outcomes. The histological

type was determined according to the latest IASLC WHO classification [26].

2.2. Immunohistochemistry (IHC)

We used the anti-rabbit Glil (sc-20687, 1:75, Santa Cruz) and anti-rabbit Gli2 (ab-
26056, 1:200, Abcam, UK) antibodies for IHC, according to standard protocol. IHC
nuclear intensity staining was scored from 0 (no staining) to 3 (strong nuclear
staining). Scores were considered positive if 225% of the tumor cells exhibited a
staining intensity =2 [27]. All the IHC staining results were validated by a pathologist

specialized in thoracic malignancies (M.A).

2.3.Molecular biomarkers

EGFR (exons 19, 20, and 21) and Kirsten Ras (KRAS) (exon 2) mutations were
investigated by direct sequencing. DNA was extracted using the QIAmp DNA mini-kit
(Qiagen, Netherlands) from paraffin-embedded tissue, according to the
manufacturer’s instructions. All mutations were confirmed by a second polymerase
chain reaction (PCR) analysis. DNA samples were tested twice for amplification to

definitively conclude them as being non-amplifiable.



The anaplastic lymphoma kinase (ALK)-fusion transcript was investigated by IHC on
4-uM slides from paraffin-embedded tissue using a monoclonal mouse antibody
(5A4) (Abcam, UK) on a Benchmark system (Ventana Medical System, USA),
according to the manufacturer’s instructions [28]. Staining was quantified as the
percentage of positive cells (0-100%) with an intensity ranging from 0 (no staining) to
3 (strong staining). A 10% positivity of cells with an intensity =2 defined positive

staining, as reported by Yi et al. [29].

2.4.Cultures and MTT assays

Primary cultures were obtained from tumors from four sarcomatoid carcinoma
patients and cultured in a mix of Iscove Modified Dulbecco’s Medium (IMDM, Lonza
Group Ltd., Switzerland) and Bronchial Epithelial Cell Basal Medium (BEBM, Lonza)
(2:1), with 10% fetal bovine serum (FBS) and Bronchial Epithelial Cell Growth
Medium (BEGM, Lonza). A549 and H322 cell lines were obtained from the American
Type Culture Collection (ATCC) and cultured in Roswell Park Memorial Institute
(RPMI) culture medium, with 10% FBS. At 100% confluence, the cells were
trypsinized and seeded in 96-well plates (5000 cells/well) with RPMI + 10% FBS. On
Day 1 (d1), the cells were treated with cisplatin (Sigma Aldrich, USA), vismodegib
(SelleckChem, USA), or a cisplatin — vismodegib combination at 20uM concentration
for each drug, according to the dose effect observations of preliminary studies. The
negative controls were given diluent alone (sodium chloride (NaCl) solution or
dimethyl sulfoxide (DMSOQ)). On d2, WST-1 proliferation assay (Roche, Germany)
was conducted in each well and optic density was assessed 2 hours later (450nm) by

means of spectrophotometer. Density was normalized according to controls (DMSO



or NaCl solution). All experiments were conducted in quadruplicate and repeated

three times each.

2.5. Ethical considerations

Each patient signed a research-approval form according to national guidelines,
authorizing the use of their tumor samples for research. The samples were collected
according to French legislation adhering to medical ethical laws. Approval of an ethic
comitee was not necessary as it was a non-interventional translational study. All
samples were selected from our hospital’s tumor bank (Tumorotheque des Hopitaux

Universitaires de I'Est Parisien [HUEP], AP-HP, Tenon Hospital).

2.6. Statistical analyses

Comparisons of categorical variables between the r- and c-patients were performed
using the chi-squared test, whereas comparisons between continuous variables were
conducted using the Mann—-Whitney test. Continuous variables were expressed as
mean * standard deviation (SD) for normal distributions or median + interquartile
range (IQR) for non-normal distributions. PFS and survival were evaluated using the
Kaplan—Meyer method (log-rank test), and were expressed as median + IQR. The
censoring date was 07/02/2014. Multivariate analysis was performed using a
logistical regression model and included all variables that produced a p-value <0.25
in the univariate comparison between r- and c-patients. The combinatorial effects of
treatments were quantified using the Chou-Talalay method to obtain the Combination

Index (CI), where CI <1, =1, and >1 represented synergism, additive effect, and



antagonism, respectively [30]. The correlation between the IC50 of cisplatin and the
Cl was assessed using Spearman’s rank-order correlation test. P-values <0.05 were
considered statistically significant. Statistical analyses were carried out using Xlstat

2014 software (Addinsoft®, France).

3. Results

3.1.r-patients exhibited higher Gli2 expression than c-patients

A total of 256 consecutive patients were diagnosed with Stage Illb or IV NSCLC
between 2003 and 2006. Eleven patients were not treated due to their poor
performance status (PS = 3 or 4). Of the 245 treated patients, 178 received platinum-
based doublet chemotherapy as first-line treatment. Data on this cohort has already
been published [11]. Of these 178 patients, 36 had surgical pathological samples
available for analysis. The demographic data has been summarized in Table 1. The
gender (p=0.78), smoker status (p=0.53), and tumor histological types (p=0.36) of
these patients were similar to those of the 178 patients of the initial cohort. In
contrast, these 36 patients were younger than those from the entire cohort (mean:
53.4 years +10.2 versus 59.1 years 9.9, p=0.02). On the 36 patients, 12 were r-
patients (33.3%) and 24 c-patients (66.7%). The r-patients were more often female
(66.7% of r-patients versus 20.8% of c-patients, p=0.01). Glil and Gli2 were
expressed in tumor cells and there was no expression in normal lung tissue. IHC for
Glil revealed 11 samples to exhibit positive Glil score (31.4%) and 24 negative
score (68.6%) (one sample was not contributive). Among the positive samples, the
median percentage of positive tumor cells for Glil was 80% (IQR: 50-90%). IHC for
Gli2 revealed seven samples to have positive Gli2 score (19.4%) and 29 negative
score (80.6%) (Figure 1A and B). Among the positive samples, the median

9



percentage of positive tumor cells for Gli2 was 40% (IQR: 12.5-45%). The Glil
positive score did not differ between r-patients and c-patients (41.7% versus 26.1%,
respectively; p=0.35) (Figure 1C). Gli2 positive score was more frequent in the r-
patients than in c-patients (41.7% versus 8.3%, respectively; p=0.02) (Figure 1D).
The characteristics of Gli2-positive patients have been summarized in Table 2. Gli2-
positive score was more frequent in the Stage IV than llIb patients: of the seven Gli2-
positive samples, six (85.7%) were Stage IV and one (14.3%) was Stage lllb,
whereas of the 29 Gli2-negative samples, 12 (41.4%) were Stage IV and 17 (58.6%)
Stage llIb (p=0.04). No difference was observed concerning histological subtypes for
Gli2 staining. There was a good concordance between Glil and Gli2-scores, as

71.4% of the Gli2-positive samples were also Glil-positive.

3.2. Patients with Gli2-positive tumors had shorter PFS and shorter OS compared

to c-patients

Glil-positive score had no impact on PFS or OS (Figure 2A and B). Gli2-positive
score was associated with both shorter PFS and OS (Figure 2C and D). Patients with
Gli2-positive score had a median PFS of 2.1 months (IQR: 1.8-5.2), whereas those
with Gli2-negative score had a median PFS of 6.7 months (IQR: 4.2-12.1) (p=0.03).
Patients with Gli2-positive score had a median OS of 8.0 months (IQR: 4.5-9.7),
whereas those with Gli2-negative score had a median OS of 18.0 months (IQR: 11.2-
27.0). In multivariate analysis on PES (Table 3), the significant variables consisted of
sarcomatoid histological subtype (HR=14.29; 95% CI: 2.30-83.33; p=0.004) and Gli2-
positive score (HR=2.64; 95% CI: 1.05-6.63; p=0.04). In multivariate analysis on OS

(Table 4), the only significant variable was Gli2-positive score (HR=4.36; 95% CI:
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1.67-11.36; p=0.003). In order to confirm the prognostic and predictive impact of Gli2
expression, independently of the cut-off value, we analyzed the staining intensity as a
continuous variable in multivariate analysis, revealing Gli2 expression to still
constitute an independent factor of PFS (HR=1.75; 95% CI: 1.15-2.69; p=0.01) and

OS (HR=1.81; 95% CI: 1.18-2.77; p=0.007).

3.3.Inhibition of the Shh pathway sensitized chemoresistant CBNPC cells in vitro

We used NSCLC cell lines (H322 and AA549) and primary cell lines of sarcomatoid
carcinomas (n=4), treated in vitro by cisplatin. As expected, the H322 and A549 cell
lines were more chemosensitive (IC50 of 27uM and 56uM, respectively), than the
four sarcomatoid primary cell cultures (IC50 of 67uM, 75uM, 100uM, and 500uM).
Inhibition of Shh pathway, using smoothened (SMO) receptor inhibitor vismodegib,
induced minimal cytotoxic effect on the six different cell lines. As shown in Figure 3A,
concomitant treatment with cisplatin and vismodegib induced a synergistic cytotoxic
effect in the three most resistant sarcomatoid primary cultures, demonstrated by the
resulting Cl <1, and had no synergistic effect on either the most chemosensitive
sarcomatoid primary culture (with the IC50 for cisplatin found to be similar to IC50 of
A549) or the two NSCLC cell lines. There was also a significant correlation between
the IC50 of cisplatin and the ClI, suggesting that vismodegib benefit is higher in the

most chemoresistant cells (Figure 3B).
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4. Discussion

We found that the Shh pathway was activated in advanced NSCLC, with expression
of Glil and Gli2 in 31.4% and 41.7% of tumor samples, respectively. Moreover, a
Gli2-positive score was associated with chemoresistance. R-patients more often
exhibited a Gli2-positive score compared to the c-patients, and a Gli2-positive score
was found to be an independent factor of poor PFS and poor OS in multivariate
analysis. In vitro studies confirmed that the inhibition of the Shh pathway had a
synergistic effect with cisplatin on proliferation inhibition, especially in the most

chemoresistant cells.

The Shh pathway has been shown to be overexpressed in numerous solid tumors,
such as NSCLC [23-25,31]. Several studies have shown a correlation between Shh
activation and chemoresistance [32-34]. Interestingly, we found that the Gli-2 positive
samples were more often Stage 1V, indicative of the role played by Shh pathway
activation in tumor dissemination. Yue et al. also demonstrated a correlation between
Shh activation and epithelial-mesenchymal transition in squamous-cell lung

carcinomas [35].

We found that Gli2 has an impact on prognosis in advanced NSCLC. Previous
studies have suggested that Glil expression has a prognostic capacity in early-stage
NSCLC. While Yue et al. found that Glil expression was inversely correlated with
disease-free survival in early-stage squamous-cell carcinoma [35], they did not test
Gli2 expression in this study. Little is known about the transcriptional activity
differences between Glil and Gli2, Both Glil and Gli2 are known to have the same
promoter-binding site [36], yet Glil is expressed secondarily, induced by Gli2 [37,38].

Nevertheless, these findings result from studies conducted in developmental steps or
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in normal tissue, not in solid tumors. The majority of NSCLC studies have used Glil,
not Gli2, as the surrogate marker of the Shh pathway. As we found that Gli2, had an
impact on PES or OS, and not Glil, some differences may exist between these two

proteins in NSCLC, and further studies are therefore required.

We found that the inhibition of the Shh pathway by vismodegib sensitized tumor cells
to cisplatin treatment. Tian et al. published similar results, with lower cell survival
rates in vitro with combined vismodegib and cisplatin therapy compared to using
either alone in HCC cell line [39], yet no synergistic score was used. Other studies
have already reported vismodegib to be efficient in cisplatin-resistant lung-cancer
cells [38,39], although these results were based on a single NSCLC cell line (H1399
or A549). Interestingly, the same results were found in malignant pleural
mesothelioma, with a synergistic effect observed with vismodegib and pemetrexed
[40]. Vismodegib has been tested in a phase Il trial in unselected advanced small-cell
lung carcinoma, in addition with platinum — etoposide chemotherapy in first line, with
negative results (Eastern Cooperative Oncology Group ECOG-1508 trial) [41].
However, no published data are available to date with vismodegib in advanced
NSCLC. Shh inhibition in NSCLC with vismodegib is challenging, because of possible
non-canonical Gli activation mechanisms. However, some papers have suggested
that, in NSCLC, the canonical Shh activation pathway, through Smo activation, is the

predominant mechanism [35].

Our study displayed several limitations. First, this was a retrospective study, involving
a small number of patients. In addition, we only studied samples from surgical
procedures. However, this cohort was found to be representative of the general
population, as there was no statistical difference concerning the demographic data

(gender, smoker status, or histological type) between this surgical cohort and the
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entire cohort, except for age. The patients who underwent surgery were younger than
the patients from the general cohort, probably due to a selection bias for surgery.
Finally, further experiments are needed to validate the Gli2 IHC score and its
prognosis impact in a larger prospective validation cohort, including small-size

biopsies.

In conclusion, Shh pathway activation appears to play a critical role in terms of
chemoresistance and prognosis. Furthermore, the benefits of Shh pathway inhibition
are even greater in chemoresistant NSCLC. Targeted Shh therapies should now be

investigated and evaluated through clinical studies in NSCLC r-patients.

Clinical practice points

Chemoresistance is a major challenge in the treatment of advanced NSCLC, and
30% of patients with advanced NSCLC will experience progression with platinum-
based first-line treatment. We found that the Shh pathway was activated in advanced
NSCLC, and that the expression of Gli2 was associated with chemoresistance. A
Gli2-positive score was found to be an independent factor of poor PFS and poor OS
in multivariate analysis. In vitro studies confirmed that the inhibition of the Shh
pathway had a synergistic effect with cisplatin on proliferation inhibition, especially in
the most chemoresistant cells. These results support the developpement of clinical

trials testing Shh-targeted therapies in chemoresistant advanced NSCLC.
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Tablel: Demographic, pathological, and molecular characteristics of patients

Total (N=36) r-patients c-patients p-value**
(n=12) (n=24)
Age (mean £SD) 53.4 (¥10.2) 53.4 (¥8.1) 54.8 (£11.3) 0.72
Gender (male) 23 (63.9) 4 (33.3) 19 (79.2) 0.01
Stage (IV) 23 (63.9) 9 (75.0) 14 (58.3) 0.33
Smoker status (N/FS/CS) 3/9/23 1/317 2/5/16 0.93
(8.6/25.7/65.7) (9.1/27.3/63.6) (8.3/25.0/66.7)
Histology 0.21
Adenocarcinoma 24 (66.7) 7 (58.3) 17 (70.8)
Squamous cell carcinoma 4 (11.1) 2 (16.7) 3 (12.5)
Large cell carcinoma 4(11.2) 1(9.1) 2 (8.3)
Sarcomatoid carcinoma 2 (5.6) 2 (16.7) 0 (0.0)
Other 2 (5.6) 0 (0.0) 2 (8.4)
Drug associated with
platinum 0.48
Gemcitabine 21 (58.3) 6 (50.0) 15 (62.5)
Taxane 12 (33.3) 4 (33.3) 8 (33.3)
Etoposide 2 (5.6) 1(9.1) 1(4.2)
Ifosamide - etoposide 1(2.8) 1(9.1) 0 (0.0)

Molecular abnormalities*

KRAS mutation 2 (6.9) 2 (20.0) 0 (0.0) 0.21
EGFR mutation 4 (15.4) 1(11.1) 3 (17.6) 0.89
ALK translocation 2 (5.9) 1(8.3) 1(4.5) 0.75

r-patients: refractory patients; c-patients: controlled patients; N: never smoker; FS:
former smoker; CS: current smoker; SD: standard deviation; KRAS: Kirsten Ras;
EGFR: epidermal growth factor receptor; ALK: anaplastic lymphoma kinase.
*percentages are expressed according to amplified samples. **p-value using chi-
squared test or Mann—Whitney test
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Table2: Comparison of Gli2-positive tumors and Gli2-negative tumors

GLI2 pos. Gli2 neg. p-value**

(n=7) (n=29)
Age (mean SD) 50.6 (+5.6)  55.2 (+11.0) 0.29
Gender(male) 3 (42.9) 20 (69.0) 0.20
Smoker status (N/FS/CS) 0/2/5 3/8/18 0.67
Stage IV 6 (85.7) 12 (41.4) 0.04
Histology 0.34
Adenocarcinoma 3 (42.9) 19 (65.5)
Squamous cell carcinoma 2 (28.6) 4 (13.8)
Large cell carcinoma 2 (28.6) 2 (6.8)
Sarcomatoid carcinoma 0 (0.0) 2(6.9)
Other 0 (0.0) 2 (6.9)
Drug associated with platinum 0.24
Gemcitabine 2 (28.6) 19 (65.5)
Taxane 4 (57.1) 8 (27.6)
Etoposide 1(14.3) 1(3.4)
Ifosamide - etoposide 0 (0.0) 1(3.4)
Molecular abnormalities*
KRAS mutation 1(14.3) 1 (5.6) 0.92
EGFR mutation 0 (0.0) 4 (19.0) 0.71
ALK translocation 1(14.3) 1 (3.6) 0.86

Pos.: positive; Neg.: negative; N: never smoker; FS: former smoker; CS: current
smoker; SD: standard deviation; KRAS: Kirsten Ras; EGFR: epidermal growth factor
receptor; ALK: anaplastic lymphoma kinase. *percentages are expressed according
to amplified samples. **p-value using chi-squared test or Mann—Whitney test
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Table 3: Multivariate analysis on progression-free survival (PFS)

Variable p-value HR 25% ClI 95% CI
Sarcomatoid subtype  0.004 14.28 2.29 83.33
Gli2-positive score 0.04 2.64 1.05 6.63
KRAS mutation 0.27 2.87 0.44 18.52
Gender 0.85 1.08 0.46 2.52

P-value using Cox model; CI: confidence interval; KRAS: Kirsten Ras; HR: hazard
ratio

Table 4: Multivariate analysis on overall survival (OS)

Variable p-value HR 25% CI 95% ClI
Gli2-positive score 0.003 4.36 1.67 11.36
Gender 0.23 0.58 0.24 1.41
KRAS mutation 0.44 2.00 0.34 11.76
Sarcomatoid subtype 0.64 1.68 0.19 14.49

P-value using Cox model; CI: confidence interval; HR: hazard ratio; KRAS: Kirsten

Ras

24



Figure caption

Figure 1. R-patients more often exhibited Gli2-positive score than c-patients

A: Example of a Gli2-negative tumor (x200). B: Example of a Gli2-positive tumor
(x200). C: Proportion of r-patients (refractory patients) and c-patients (controlled-
disease patients) with Glil-positive score. P-value by chi-squared test. D: Proportion

of r-patients and c-patients with Gli2-positive score. P-value by chi-squared test

Figure 2: Gli2-positive score was associated with shorter progression-free

survival (PFS) and overall survival (OS)

A-B: Performance-free survival (PFS). C-D: Overall survival (OS). A and C: Glil

score. B and D: Gli2 score. P-values were calculated with log-rank test

Figure 3: Synergistic effects of vismodegib with cisplatin

A: Cells were treated with vismodegib, cisplatin, and combination (cisplatin +
vismodegib) at the concentrations (UM) indicated in the figure. Cell proliferation was
measured by WST-1 assay on Day 2 of the drug course. The combinatorial effects
were further quantified by the Chou-Talalay method to obtain the Combination Index
(CD), where CI <1, =1, and >1 represented synergism, additive, and antagonism
effects, respectively. B: Correlation between the IC50 of cisplatin of the different cell

lines and the CI. P-value was calculated with Spearman’s rank-order correlation test
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Figure 2
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