
SUMMARY
• PD effects of TRXT+ Nab-P+Gem observed in patient surrogate tissues and serial tumor biopsies in ALPINE1b

• Consistent with Notch and cancer stem cell biology.
• Notch pathway and stem cell-related genes inhibited in hair follicles & blood cells at 7.5mg/kg TRX +Nab-P+Gem and 

above, and differentiation genes were up-regulated at the same dose.
• PD effects of modulating EGFR & IL-18 plasma protein levels by TRXT+Nab-P+Gem observed at 7.5mg/kg. 
• Pt serial tumor biopsies showed TRXT+Nab-P+Gem inhibited Notch pathway and cancer stem cell markers.
• NOTCH3 protein levels significantly reduced in preclinical pancreas xenografts & ALPINE serial tumor biopsies by 

TRXT + Nab-P+Gem. Effects were not observed by Nab-P+Gem alone.  Two patients with NOTCH3 tumor biomarker 
modulation had signs of clinical responses (PR and SD).

• Predictive biomarker data show early trend observed for higher baseline tumor levels of Notch3 and best overall 
response at 10.0 mg/kg TRXT + Nab-P + Gem and above.

• ALPINE1b is complete; TRXT+Nab-P+GEM was well tolerated up to 12.5 mg/kg QoW. A randomized placebo-controlled 
Phase 2 portion of the study is on-going.  The primary endpoint is PFS, which will be evaluated in the Notch3 high 
expression patients (predictive biomarker) as well as in all patients.
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Biomarker analysis in Phase 1b study of anti-cancer stem cell antibody Tarextumab (TRXT) in combination with nab-paclitaxel and gemcitabine
(Nab-P+Gem) demonstrates pharmacodynamic (PD) modulation of the Notch pathway in patients (pts) with untreated metastatic pancreatic cancer (mPC) 

STUDY DESIGN
Samples: 24 patients (pt) enrolled in 5 dose-escalation cohorts of ALPINE1b were analyzed for 
pharmacodynamic (PD) biomarkers. PD readouts: gene expression in whole blood, hair follicles, and 
serial tumor biopsies as well as plasma proteins. 16 pt hair samples were evaluable.
Microarray Analysis: RNAs were isolated from the whole blood, hair follicles, and biopsied tumors and 
gene expression was assayed using Affymetrix HG-U133 plus2 Genechip. GCRMA was used to normalize 
the arrays. Empirical Bayes analysis (LIMMA) identified the genes differentially expressed in the samples 
between pre- and post-dose time points, or between different dosing groups. Gene Set Enrichment 
Analysis (GSEA) was performed to identify biological processes effected by TRXT plus Nab-P+Gem in 
biopsied tumors.
Plasma data analysis: Patient plasma samples were assayed using Myriad RBM HumanMap v2.0 
platform. The significance of protein differences in samples between pre-dose and post-dose time points 
was determined by paired-sample Student t-tests. 
Notch3 tumor levels: Notch3 gene expression in baseline FFPE tumors was measured by a RT-PCR 
Notch3 RUO assay (Almac Clinical labs). 40 tumors in 6 dose-escalation cohorts were analyzed; 32 of the 
40 were evaluable. Samples were analyzed in the following TRXT cohorts (QoW): 2.5 mg/kg+Gem, 5.0 
mg/kg+Gem, 5.0 mg/kg+Nab-P+Gem, 7.5 mg/kg+Nab-P+Gem, 10 mg/kg+Nab-P+Gem and 15 
mg/kg+Nab-P+Gem.

ABSTRACT
Background: The Notch pathway plays a central role in embryonic development, the regulation of stem 
and progenitor cells, and is implicated in many human cancers. TRXT (OMP-59R5) is a fully human IgG2 
which inhibits the signaling of both Notch2 and Notch3 receptors. Tumor regression was seen in Notch3 
expressing patient-derived pancreatic cancer xenografts when TRXT was combined with nab-paclitaxel
and gemcitabine (Nab-P+Gem). The maximum tolerated dose (MTD) of single agent TRXT was 7.5mg/kg 
every other week (Smith, EORTC 2012); the main dose limiting toxicity (DLT) was Grade 3 diarrhea. We 
sought to determine the PD effects of various doses of TRXT combined with Nab-P+Gem on Notch 
signaling, stem cell pathways, and other aspects of its mechanism of action by examining surrogate 
tissues (e.g., hair follicle and blood) and also serial tumor biopsies from Phase 1b patients with metastatic 
pancreatic cancer. Additionally this study examines tumor-derived Notch3 gene expression as a 
predictive biomarker and its correlation with clinical response.

Methods and Results: Biomarker analysis of surrogate tissues and tumors was performed in the Phase 
1b study of the anti-cancer stem cell antibody TRXT (OMP-59R5) in combination with Nab-P+Gem in 
metastatic pancreatic cancer (ALPINE trial). Twenty-four patients enrolled in 5 dose-escalation cohorts 
were analyzed for biomarkers. Notch pathway-related genes including HEYL, HES2, and NOTCH2 and 
cancer stem cell markers were found to be regulated in hair follicles at TRXT doses of 7.5 mg/kg and 
above in combination with Nab-P+Gem. Plasma, blood RNA and tumor biomarkers were also modulated 
by TRXT plus Nab-P+Gem.

Conclusions: The PD effects of TRXT plus Nab-P+Gem on Notch targets and stem cell pathways in 
surrogate tissues were clearly established. Detailed PD and predictive biomarker results will be 
presented in surrogate and serial tumor tissues. Updated efficacy data and its correlation to Notch3 
expression levels will also be presented. The Phase 2 component of the ALPINE study is on-going.

PHARMACODYNAMIC (PD) DATA: Whole Blood

Whole blood of 24 patients was analyzed. Control subjects show no change of these genes. G=Gemcitabine; A=Nab-P 

PHARMACODYNAMIC (PD) DATA: Blood Plasma 

Plasma samples of 24 patients were analyzed.  Dose effects were analyzed using mixed effects model, the y-axis is log2 
concentrations in the right panel. Control subjects show no change of the proteins. G=Gemcitabine; A=Nab-P

Notch3 gene expression RUO assay performed on FFPE baseline patient tumor samples; 32 evaluable tumors for Notch3 analysis: 80% success rate for 
evaluable tumors.  25, 50, and 75 percentiles shows for Notch3 gene levels.  Best RECIST 1.1 Response correlated with Notch3 level.

PD effects of inhibiting stem cell and pericyte genes and up-regulation of differentiation genes were observed at doses of 
7.5mg/kg TRXT plus Nab-P + Gem and above

PHARMACODYNAMIC (PD) DATA: Hair Follicles
PD effects of inhibiting Notch pathway genes were observed at doses of 7.5mg/kg TRXT plus Nab-P + Gem and above

Log2 fold-change from baseline. 16 patient samples analyzed; post dose hair samples were taken at Cycle 2 Day 8. Control 
subjects show no change of these genes. G=Gemcitabine; A=Nab-P
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PD effects of inhibiting Notch pathway genes by TRXT plus Nab-P + Gem were observed at 7 days post-dosing

PD effects of modulating Notch, stem cell, and differentiation genes by TRXT plus Nab-P + Gem were observed at doses 
of 7.5mg/kg TRXT plus Nab-P + Gem and above in whole blood

PD effects of modulating EGFR and IL-18 protein levels by TRXT plus Nab-P+Gem in plasma was observed at doses of 
7.5mg/kg and above
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PREDICTIVE BIOMARKER DATA: 
Distribution of Notch3 Gene Expression & Best Overall Response
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PHARMACODYNAMIC (PD) DATA: Hair Follicles

Control subjects were not treated by TXRT; 16 patient samples analyzed; post dose hair samples were taken at Cycle 2 Day 8 (Day 35)

TRXT plus Nab-P+Gem significantly modulated NOTCH, WNT, Stem Cell, and Differentiation Genes
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PHARMACODYNAMIC (PD) DATA: Tumors
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TRXT plus Nab-P + Gem regulated Notch pathway genes in serial tumor biopsies
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TRXT regulates NOTCH3 protein levels in preclinical pancreas xenografts and ALPINE1b serial tumor biopsies

TRXT plus Nab-P + Gem down-regulated NOTCH, CSC, & metastatic gene signatures in paired tumor biopsies

paired tumor biopsies
Pre  vs. post dose Day 35
2.5, 5.0 QoW TRXT+ G
7.5, 15 QoW TRXT+G+A

2.5 QoW TRXT+G

5.0 QoW TRXT+G

7.5 QoW TRXT+GA

15.0 Qow TRXT+GA

Mean, n=5 technical replicates in each biopsied tumor

5.0 mg/kg TRXT+G  (PD)         7.5 mg/kg TRXT+G/A (PR)       15 mg/kg TRXT+ G/A (SD)

ALPINE: N3 protein levels in serial tumor biopsies from 3 pts

Dose & pt response  (PD, PR, SD)

Preclinical: N3 protein levels in pancreas CA xenograft

Mean+/-STD, n=4 biological replicates in each treatment group

Control                          G/A                    TRXT+ G/A                   G                         TRXT+G 
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