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Tumor models  

MSTO-211H (human mesothelioma; ATCC CRL-2081) cells at 2.5 x 10
6
 cells were inoculated subcutaneously in Balb/c 

nu/nu mice. For perfusion experiments, tumors were allowed to reach a mean tumor volume of 1180mm
3
. For survival 

studies, tumors were allowed to reach a mean tumor volume of 180mm
3
 prior to treatment commencement. 

Calu-6 cells (human lung anaplastic carcinoma; ATCC HTB-56) at 2 x 10
6
 were inoculated subcutaneously in Balb/c nu/nu 

mice. For perfusion experiments tumors, were allowed to reach a mean tumor volume of 745mm
3
. For TGI studies 

tumors ,were allowed to reach a mean tumor volume of 210mm
3
 prior to treatment commencement.  

RENCA cells (mouse renal adenocarcinoma; ATCC CRL-2947) were innoculated under the kidney capsule in Balb/c mice. 

Metastatic lesions were allowed to develop over a period of 17 days prior to experimental procedures. 
 
Vascular Perfusion (H33342)  
Following drug treatment animals were injected intravenously with Hoechst H33342 (10mg/kg) one minute prior to 
euthanasia . Tumors and tissues were removed and snap frozen in OCT compound (Tissue TEK). 7uM sections were cut 
and H33342 fluorescent images captured on an Olympus BX51 microscope with Magnafire image acquisition software. 
Composite tumor images were prepared using Image J Image Processing and Analysis software.  
 
Immunohistochemistry  
Apoptosis was evaluated using TUNEL staining (In Situ Cell Death Detection Kit, Fluorescein; Roche). Images were 
captured on an Olympus BX51 microscope with Magnafire image acquisition software and composite tumor images were 
prepared using Image J.  
CD31 staining in tumor sections was performed using a biotinylated CD31 (BD Biosciences) antibody, ExtrAvidin Peroxidase 
(Sigma), Sigma Fast 3, 3ô Diaminobenzidine (DAB) detection reagent and counter stained with Mayers hematoxylin. CD34 
staining was performed using a CD34 antibody (eBiosciences), Goat anti-Rat biotinylated secondary antibody (BD 
Biosciences), ExtrAvidin Peroxidase, DAB and counter stained with Mayers hematoxylin. Images were captured on an 
Olympus BX51 microscope with Magnafire image acquisition software. 
 
Tumor growth inhibition and Survival  
Tumor volume (Length x Width x Depth=mm

3
) was measured using digital calipers. Animals were euthanased when tumor 

volume reached a maximum of 2000mm
3
. Survival was assessed using Kaplan Meier methods (Graph Pad Prism V4). 

Treatment schedules are described in figure legends. 
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Both BNC105P and Pemetrexed treatment lead to a statistically significant improvement in survival with 40% of BNC105P and 20%  of  Pemetrexed animals surviving at Day 50.  
Cisplatin treatment did not lead to an statistically significant improvement in survival.  

Figure 4. Evaluation of survival with monotherapy in MSTO-211H xenograft model. Balb/c nu/nu mice bearing MSTO-211H tumors treated with BNC105P (32mg/kg) on days 2 and 9 of 28 day cycle, Pemetrexed 
(150mg/kg) daily - 5 days on 2 days off for 2 weeks or Cisplatin (4mg/kg) day 1 of 28 day cycle. 4A. Survival Curves for BNC105P and Control animals. 4B. Survival Curves for Pemetrexed and Control animals. 4C. 
Survival Curves for Cisplatin and Control animals. 
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Significant vascular disruption was demonstrated in primary mesothelioma lesions.  

Vascular disruption in mesothelioma tumors lead to widespread increases in apoptosis and loss of CD31 and CD34 positive stain ing  vessels  with 

 repeat dosing leading to improved survival comparable to pemetrexed treatment.  

BNC105P demonstrated significant vascular disruption in animal models of primary lung tumors and metastatic lung lesions.  

BNC105P in combination with standard of care agents (Gemcitabine and Cisplatin) for NSCLC resulted in prolongation of tumor r egression, 

enhanced delays in tumor growth and increased survival of animals bearing Calu -6 NSCLC xenografts.  

Complete vascular shutdown occurs in MSTO -211H tumors following BNC105P treatment with 
widespread apoptosis and loss of CD31 and CD34 positive vessel structures.  
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Figure 1.  H33342 Perfusion and Immunohistochemistry in MSTO-211H mesothelioma tumors. 1A and 1B. 
H33342 perfusion in vehicle treated (1A) and BNC105P treated (1B) tumors. 1C and 1D. TUNEL staining in 
vehicle and BNC105 treated tumors. 1E-H. CD31 and CD34 staining in vehicle treated (1E and 1F) and CD31 
and CD34 staining in BNC105P treated tumors (1G and 1H). 
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Figure 3. H33342 perfusion in lungs of a normal mouse and mice bearing orthotopic RENCA (mouse renal 
adenocarcinoma) tumors in the kidneys. 3A. Section from normal lung. 3B. Lung section from vehicle treated 
RENCA inoculated animal showing H33342 perfusion in metastatic nodules in lungs (indicated by arrows). 3C. 
Lung section with metastatic nodules (indicated by arrows) from RENCA inoculated animal treated with 
BNC105P. Metastatic lesion in BNC105P treated animal show a hollow appearance. 

Vascular shutdown in metastatic lung tumor nodules occurs within 4 hours after BNC105P 
administration.  
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BNC105 is a tubulin polymerization inhibitor that selectively disrupts tumor vasculature. BNC105P is the 
phosphorylated parent compound which rapidly becomes the active agent BNC105 upon intravenous 
administration.  
 
 
 
 
 
 
 
 
 
 
A single iv administration of BNC105P is able to disrupt >90% of blood perfusion in tumors in a number of animal 
models, including breast, colon, prostate and brain cancer. Disruption of tumor vasculature occurs 1 hr post-
BNC105 treatment and persists for 48 hrs. In in vitro evaluations, BNC105 was shown to have selective activity for 
human umbilical vein endothelial cells (HUVEC) cultured under activated/growth factor stimulated conditions 
compared to cells cultured to induce a quiescent growth state (Kremmidiotis et al 2010). In comparison to 
competitor Vascular Disrupting Agents (VDAôs) under development, RTKôs and other tubulin targeting agents, 
BNC105 was the only compound tested that indicated selective action towards activated endothelial cells over 
quiescently cultured endothelial cells (Table 1). BNC105 is currently under clinical evaluation in Mesothelioma 
patients as a single agent and in Renal Cell Carcinoma patients in combination with Everolimus. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To support a clinical rationale for the evaluation of BNC105 in lung and bronchus cancers we have conducted 
preclinical evaluation in animal models of mesothelioma and lung cancer. The parameters assessed included the 
ability of BNC105 to cause vascular disruption in both primary tumors and metastatic lung lesions, tumor growth 
inhibition and animal survival. 
Evaluations were also undertaken to examine the comparative efficacy of BNC105 against Pemetrexed and 
Cisplatin, both standard of care therapies used in the treatment of mesothelioma. In addition,  BNC105 was 
assessed as a combination partner with the NSCLC standard of care agents Gemcitabine and Cisplatin. 

BNC105 BNC105P 

Table 1 
Agent  Company  

Activated  
HUVEC 

EC50 nM 

Quiescent  
HUVEC 

EC50 nM 

Quiescent (EC50) /  
Activated (EC50)  
Selectivity Index  

Vascular Disrupting Agents  

BNC105 Bionomics  0.31 25 80 

CA4 Oxigene 3.60 3.9 1.10 

MPC6827 Myrexis 4.79 3.24 0.68 

AVE8062 Sanofi-Aventis 3.95 3.08 0.78 

Tubulin Targeting Agents  

Paclitaxel   2.63 2.73 1.03 

Vincristine   2.16 1.76 0.80 

Vinblastine   0.86 1.03 1.20 

Receptor Tyrosine Kinase Inhibitors  

Axitinib Pfizer 177 257 1.45 

Sunitinib Pfizer 4341 5082 1.17 

Figure 6. Combination therapy with BNC105P and Cisplatin. Balb/c nu/nu mice bearing Calu-6 tumors treated with BNC105P (32mg/kg) on days 2 and 9 of 28 day cycle, Cisplatin (4mg/kg) on day 1 of 28 day cycle, 
or BNC105P + Cisplatin as described for monotherapies. 6A. Mean Tumor volume (mm

3
 ± SEM). 6B. Survival curves (P value: Treatment vs. Vehicle). 

BNC105P in combination with Cisplatin achieved prolonged tumor regression, delayed tumor growth and significantly increased s urv ival  
of mice bearing Calu -6 tumors compared with BNC105P or Cisplatin monotherapies.  

6A 6B P<0.0001 

P<0.0001 
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Figure 5. Combination therapy with BNC105P and Gemcitabine. Balb/c nu/nu mice bearing Calu-6 tumors treated with BNC105P (32mg/kg) on days 2 and 9 of 28 day cycle, Gemcitabine (50mg/kg) on days 1, 8, 
15 of 28 day cycle, or BNC105P + Gemcitabine as described for monotherapies. 5A. Mean Tumor volume (mm

3
 ± SEM). 5B. Survival curves (P value: Treatment vs. Vehicle). 

BNC105P treatment induced tumor regression, delayed tumor growth and significantly enhanced survival.  
In combination with Gemcitabine further inhibition of tumor growth was achieved with greater survival benefit.  
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P=0.009 
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Complete vascular shutdown in lung xenografts is observed 24 hours after BNC105P treatment.  

Figure 2. H33342 perfusion in Calu-6 (Human Lung Carcinoma) tumor. 2A. Tumor from Vehicle treated animal. 
2B. Tumor from BNC105P treated animal.  
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