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Background: Non-small cell lung cancer (NSCLC) accounts for the vast majority of lung cancers, the 

leading cause of cancer-related deaths. Notch signaling has been shown to play an important role in lung 

cancer initiation and progression.  Delta-like ligand 4 (DLL4) activates the Notch pathway and is 

important for cancer stem cell (CSC) survival.  Demcizumab (OMP-21M18) is a humanized IgG2 anti-

DLL4 antibody currently being tested in a Phase 2 trial in combination with pemetrexed and carboplatin 

for first-line treatment of patients with NSCLC.  Previously, OMP-21M18 in combination with its mouse 

anti-DLL4 surrogate has been shown to inhibit tumor growth, decrease cancer stem cell frequency, and 

cause dysfunctional sprouting of new vessels resulting in an anti-angiogenic effect in patient-derived 

tumor xenograft (PDX) models in breast, colon, ovarian, and pancreatic cancers.  Here we show results 

from NSCLC PDX models. 
 

Methods and Results: Anti-DLL4 treatment was tested in a series of NSCLC PDX models.  Because 

DLL4 inhibition has been shown to have effects on the tumor as well as the vasculature, the combination 

of OMP-21M18 (targeting human DLL4) and 21R30 (antibody targeting mouse DLL4) treatment in the 

PDX models was used to model demcizumab treatment in humans.  Treatment with anti-DLL4 in 

combination with chemotherapy inhibited tumor growth in a series of NSCLC PDX models.  Additionally, 

a tumorigenicity assay showed a decrease in the frequency of tumor-initiating cells following treatment 

with anti-DLL4 and chemotherapy.  Gene expression analysis of tumor samples provided insights into the 

mechanism of action. 
 

Conclusions: Anti-DLL4 treatment in a panel of NSCLC PDX tumor models in vivo showed inhibition of 

tumor growth and a decrease in the frequency of tumor-initiating cells.  Mechanism of action and gene 

expression analysis of these models treated with anti-DLL4 will be presented.  These findings provide 

additional evidence supporting demcizumab as an effective treatment for NSCLC patients. 
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A)  Up-regulated angiogenesis genes (Fold change > 1.5 and p-value < 0.05) in at least two comparisons.  P-values < 0.05 are marked with *. 

B)  Anti-DLL4 treated stroma from LU56, LU108, and LU121 is enriched for genes in the angiogenesis gene list using GSEA. 

GSEA results for stroma treated with A) Anti-DLL4 compared with control in LU56, LU108, and LU121 and B) Combination treatment compared with 

carboplatin/pemetrexed in LU56 and LU108. 
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• The recombinant antibodies demcizumab (OMP-21M18, anti-hDLL4) and OMP-21R30 (anti-mDLL4) 

were generated at OncoMed Pharmaceuticals and dosed together (as anti-DLL4)  in all experiments. 

• The NSCLC tumor biopsies used to establish the tumor xenograft models at OncoMed 

Pharmaceuticals were provided from MT Group (OMP-LU56), Molecular Response (OMP-LU108), and 

Cooperative Human Tissue Network (OMP-LU121). 

• For the efficacy experiments, tumor cells were implanted subcutaneously into NOD-scid mice. Tumors 

were allowed to grow to 110-165 mm3 and were randomized into treatment groups. Experimental 

groups included treatment with control antibody (1B7.11, 20 mg/kg, q2w), OMP-21M18 and OMP-

21R30 (20 mg/kg, q2w), standard-of-care chemotherapy (carboplatin 25-30 mg/kg, qw and pemetrexed 

50-100 mg/kg, 2qw or 3qw), or the combination of antibody and chemotherapy.  Average tumor volume 

(mm3) +/- SEM is shown. 

• In the tumorigenicity experiment, tumors were harvested from experimental efficacy groups, dissociated 

into single cell suspensions, counted, and 50 cells were implanted into new recipient mice. 

• For gene expression analysis, tumors were snap frozen and RNA was isolated. The quality of RNA and 

cDNA was assessed by spectrophotometer and Bioanalyzer, and cDNA was hybridized to Affymetrix 

HG-U133 plus 2 and Mouse-430 2.0 microarrays.  The raw chip data were quantified and scaled using 

the GCOS software package (Affymetrix). Genes differentially expressed between two groups were 

identified with the Bayesian t test (Cyber-T) based on the p-value <0.05 and absolute fold change >1.5. 

• Gene set enrichment analysis (GSEA; Broad Institute) and hypergeometric enrichment analyses were 

performed using the C2 and C6 gene set lists (v4) from the Molecular Signatures Database (MSigDB) 

combined with OncoMed-developed gene sets.  

• Humanized NOD-scid IL2rgnull (NSG) mice crossed to mice expressing human IL-3, GM-CSF, SCF 

(NSGS, huSGM3), and engrafted with human CD34+ hematopoietic stem cells were obtained from The 

Jackson Laboratory (Sacramento, CA). 

• OMP-LU121 cells implanted subcutaneously into HLA-A donor-matched and unmatched huSGM3 mice 

were treated with either control IgG2 (10 mg/kg, qw) or OMP-21M18 and OMP-21R30 (10 mg/kg, qw) 

antibodies.  Post tumor growth analysis of intra-splenic human CD45+ and CD45+CD33+ immune cell 

populations was conducted by flow cytometry.  One-tailed t test p-values are shown. 

• FFPE sections of PDX tumors were stained for murine-specific CD34 or human-specific CD45 by 

immunohistochemistry.  Digital images were obtained using an Aperio scanner, and image analysis was 

performed using Definiens Tissue Studio software.  CD34 analysis measured microvessel density. 

CD45 analysis measured density of human tumor infiltrating immune cells within each tumor.  Data is 

expressed as percentage of immune cells compared to all cells within the tumor. 
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SUMMARY 

• NSCLC PDX tumors treated with anti-DLL4 show tumor growth inhibition. 

 

• Anti-DLL4 treatment combined with standard-of-care carboplatin/pemetrexed in NSCLC 

PDX tumors shows improved tumor growth inhibition. 

 

• Tumor-initiating cells are decreased in NSCLC tumors treated with anti-DLL4 combined 

with standard-of-care. 

 

• Notch pathway and stem cell-related genes are down-regulated in NSCLC tumors with 

anti-DLL4 and combination treatment. 

 

• Previously-observed stromal genes including many vasculature-related genes are up-

regulated in anti-DLL4 treated NSCLC stroma, consistent with the observed increase in 

blood vessel density and modification of hypoxia-related gene expression.  

 

• A proof-of-concept efficacy experiment in humanized mice shows NSCLC PDX tumors 

can be grown in huSGM3 mice and treated with anti-DLL4. 

 

• Preliminary results from humanized huSGM3 mice with anti-DLL4 treatment of NSCLC 

PDX tumors show up-regulation of splenic and tumor human CD45+ cells as well as 

down-regulation of splenic human CD33+ cells, suggesting an increased anti-tumor 

immune response. 
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*  p < 0.01; **  p < 0.001; ***  p < 0.0001. Anti-DLL4 vs control comparisons marked in red.  Combination vs chemotherapy comparisons marked in green.  

IHC anti-CD34 quantification is expressed 

as the number of vessels/mm2. 


