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Introduction Results 

Summary & Discussion 

Small cell lung cancer (SCLC) is marked by early 

metastatic spread and, despite high initial response 

rates to therapy, long term survival is poor.  We have 

previously shown that inhibition of NOTCH2 and 

NOTCH3 using a blocking antibody (OMP-59R5: 

Tarextumab) that inhibits both human and murine 

receptor signaling suppresses the growth of SCLC 

patient-derived tumor xenografts (PDXs) and delays 

tumor recurrence following chemotherapy-induced 

tumor regression. We have also shown significant 

tumor growth inhibition by OMP-59R5 in 7 out of 9 

PDX SCLC xenografts in a tumor recurrence 

experimental design as shown below.  

 

 

 

 

 

 

 

We therefore reasoned that NOTCH2 and NOTCH3 

might sustain a chemorefractory population of cells 

with high tumorigenic potential and the capacity to 

seed distant metastases. As such, we evaluated the 

role of OMP-59R5 (Tarextumab) on  tumorigenic 

potential, dissemination and metastases, as well as 

the role of NOTCH2 and NOTCH3 in tumorigenicity.  

 

A Phase 2 clinical trial of OMP-59R5 in Combination 

With Etoposide and Cisplatin in Subjects With 

Untreated Extensive Stage Small Cell Lung Cancer 

(PINNACLE) is underway: NCT01859741. 

The Approach 
  To evaluate the lasting effects of NOTCH2/3  

inhibition on tumorigenic potential, cells were 

harvested from each treatment group and brought 

to a single cell suspension.  Thirty, ninety and two 

hundred seventy tumor cells from each group were 

serially transplanted into 10 independent naïve 

NOD/SCID mice per group and monitored for 100 

days. 

  To determine the role of NOTCH2 and NOTCH3 in 

tumorigenicity, naive EpCAM+ tumor cells were 

immunophenotyped and sorted by flow cytometry 

for NOTCH2+, NOTCH3+ single or 

NOTCH2+NOTCH3+ double positive populations, 

as well as their negative counterparts. The purified 

populations of cells were re-injected 

subcutaneously into NOD/SCID mice at a dose of 

1000 cells per mouse, 10 mice per group. Tumor 

growth and take rate was monitored for three 

months.  

 Circulating tumor cells (CTCs), disseminated tumor 

cells in the bone marrow (DTCs) and metastases 

were measured by detecting human GAPDH in 

RNA by quantitative real-time PCR from blood, 

femurs and distant organs (liver, lung, adrenal 

glands and brain), respectively.   

 

• NOTCH2/3 inhibition by OMP-59R5 decreased 

tumor initiating cell frequency in OMP-LU40 SCLC 

PDXs 
• Reduction in tumor initiating cell frequency observed with 

OMP-59R5 as a single agent 

• OMP-59R5 reversed TIC enrichment induced by cisplatin 

and irinotecan treatment 

• Both NOTCH2 and NOTCH3 contributed to the 

tumorigenic potential of OMP-LU68 SCLC PDXs 
• Transplantation of EPCAM+ NOTCH2+, NOTCH3+ singly 

and NOTCH2+NOTCH3+ doubly positive tumor cells 

resulted in tumor formation in 100% of recipient mice. 

• Tumor incidence decreased to 50% in mice transplanted 

with NOTCH2- or NOTCH3- cells or NOTCH2-NOTCH3-  

double negative cells.  

• OMP-59R5 decreased the frequency of detectable 

CTCs (OMP-LU87), DTCs (OMP-LU87 and OMP-

LU68), and metastases to the adrenal glands, liver, 

lungs and brain (OMP-LU68). 

• The presence of DTCs and metastatic growth of the 

tumor did not correlate with primary tumor size in 

each of the models evaluated. 
• Suggests a mechanistically distinct effect upon 

tumorigenicity and metastatic spread relative to tumor 

growth 

 

 
 

Taken together, these data strongly implicate both 

NOTCH2 and NOTCH3 in the maintenance of SCLC 

cells with high tumorigenic potential and the capacity to 

seed and promote distant metastatic growth.  A Phase 

2 clinical trial of OMP-59R5 in combination with 

etoposide and cisplatin in subjects with untreated 

extensive stage small cell lung cancer (PINNACLE) is 

underway. 

OMP-59R5 decreases tumorigenic potential of SCLC 

OMP-LU40 tumor cells and reverses chemotherapy-

induced enrichment of tumor initiating cells (TICs) 

Figure 1. OMP-59R5 reduces TIC frequency. Tumor cells from each of the 4 treatment groups 

were serially transplanted into secondary mice and allowed to grow without treatment. A. Tumor 

growth is suppressed with OMP-59R5 treatment in OMP-LU40.  B. Tumor volumes in individual 

serially transplanted mice are shown. C. TIC frequency is reduced in OMP-59R5 group (vs. control) 

and in the combination group (vs. chemotherapy). This is calculated by a software program (L-Calc) 

based on the tumor take rate in individual cell dose groups for each treatment. 
 

Tumor cell harvest and serial 

transplantation into treatment 

naïve mice on Day 28 
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NOTCH2+, NOTCH3+ and NOTCH2+ NOTCH3+ OMP-

LU68 SCLC PDX cell populations are highly tumorigenic 

Figure 2. NOTCH2 (N2) and NOTCH3 (N3) enriched cells give rise to tumors more frequently 

than NOTCH2 and NOTCH3 negative cells. Treatment naïve tumor cells were cell-sorted by FACS 

based on expression of NOTCH2 and NOTCH3 and injected into ten naïve mice for each group. 

Tumor incidence for N2+, N3+ and N2&N3+ groups was 100%, while tumor incidence in the N2-, 

N3- and N2&N3-  groups was reduced to 50%. 

Effect of OMP-59R5 on decreasing metastases is 

independent from effect on primary tumor burden 

Figure 5. Detection of metastases in the liver, lung, brain and adrenal gland is 

independent of primary tumor volume. Whole tissues were collected in RLT buffer, and 

flash frozen. RNA was isolated and metastasis levels detected by RT-PCR. Bar graph shows 

level of metastases detected in each organ from each mouse as depicted by amount of 

human GAPDH, and line graph shows the corresponding individual mouse tumor volume.  

OMP-59R5 significantly decreases metastases to distant 

organs in OMP-LU68 

Figure 4.  Metastases to the brain, adrenal gland, lung and liver were significantly reduced with 

OMP-59R5. Scatter plot shows detection of human GAPDH in the four different organs of individual 

mice from control and OMP-59R5  treated groups. The data are presented on a log scale. 

OMP-59R5 decreases frequency of CTCs and DTCs in 

SCLC PDX models 

Figure 3. CTCs from blood and DTCs from femurs are detected in subcutaneous PDX models. 

A. Bar graph showing 1) OMP-LU87 CTC, 2) OMP-LU87 DTC, and 3) OMP-LU68 DTC; line graph 

showing individual mouse tumor volume in each model. Blue bars indicate DTCs/CTCs while red 

lines indicate tumor volumes. B. Corresponding average CTC and DTC abundance is significantly 

reduced with OMP-59R5 treatment.   
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