
• Glioblastoma (GBM) is largely refractory to immune checkpoint blockers due to 
the heterogenous nature of this tumor type within individuals as well as a highly 
immunosuppressive tumor microenvironment (TME). 

• Novel therapeutic avenues are challenged by the necessity of a drug to cross the 
blood-brain barrier.

• BRG399 is a brain permeant, non-Pgp substrate small molecule binding to tubulin 
eliciting anti-cancer activity.

• BRG399 was assessed for efficacy in a syngeneic orthotopic glioma rat model (C6) 
with a treatment design allowing demonstration of an immune memory response 
exhibiting antitumor activity.

Introduction

Methods

Continuous dosing of BRG399 (16 days) leads to tumor size reduction     

Introduction of drug holiday leads to tumor regression and fragmentation with a 100% survival 
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Conclusion

FIGURE 1. In vitro potency of BRG399. (A) Potency of BRG399 was assessed using 130 cancer cell lines (OncolinesTM and 
BPGbio). Cells were treated with BRG399 for 72 hours and cell viability assessed using ATPlite 1 StepTM assay or 
RealTimeGloTM MT. IC (inhibitory concentration)50 and maximal effect were calculated from dose-response curves. (B) 
Overview of IC50 (nM) and maximal effect for rat and human glioma cell lines.

Prevention of recurrence following tumor rechallenge – indices of immunologic memory

BRG399 distributes to the brain to elicit its therapeutic effects

FIGURE 5. Re-challenge of survivor animals with tumor cells. (A) Overview of study design. Briefly, survivor rats were re-challenged with implantation of C6 tumor cells into left 
hemisphere of the brain 120 days post first implantation (right) and 68 days after receiving last treatment. (B) Brain tumor assessment using 3T MRI showed no occurrence of new 
tumor growth appearance on left side. (C) All animals survived re-challenge with tumor cells.

#1313BRG399, a Novel Oral Microtubule Binding Agent, Induces Tumor Regression and 
Immune Memory in an Orthotopic Glioblastoma Rat Model

Cell potency (IC50) of BRG399 in in vitro GBM models was assessed in 3 glioma cell 
lines. In vivo, Sprague Dawley rats were implanted with C6 rat glioma cells into the 
right entorhinal cortex/subiculum region and tumor growth was assessed by 
magnetic resonance imaging (MRI). Rats were dosed for 16 days BID p.o with BRG399 
(5, 10, 20 mg/kg per dose). Survivors were given a 5-day drug holiday followed by 3 
days BID p.o BRG399 treatment (treatment cycle repeated twice). 69 days after the 
last treatment, survivors were re-challenged by left entorhinal cortex/subiculum 
implantation of C6 glioma cells. BRG399 biodistribution in plasma and brain was 
assessed using LC MS/MS and TIMSTOF FLEX spatial OMICS analysis, respectively.

BRG399 displays broad anti-cancer activity in cancer cell lines in vitro 
BRG399 potency in rat and human glioma cell 

lines
A. B.

A. Overview of study design % Change in bodyweight
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FIGURE 3. BRG399 BID efficacy assessment in immune-competent Sprague Dawley rats. (A) Wild-type C6 glioma cells (CCL-107) were injected into the entorhinal cortex of 
the adult Sprague Dawley rats (Stanford University School of Medicine IACUC Protocol#11396). Rats were anesthetized and placed in a stereotactic head holder. A burr hole 
was made (coordinates: 7.0 mm posterior, 4.5 mm lateral to the bregma, depth of 5.0 mm). A suspension of 3×105 C6 glioma cells in 10 μL of DPBS were injected and tumor 
growth was assessed by MRI 14 days post implantation. Animals were randomly assigned to 4 groups (n:10 / each group): control, 5, 10, and 20 mg/kg BRG399. Treatments 
were administered twice daily via oral gavage, and the control group received the same amount of 2% Labrasol at the same time. (B) Percent change in animal weight starting 
on Day 0 of study graphed by dosing groups. (C) MRI image representation of C6 tumors at day of randomization (Day 0, 14 days post implantation) and end of BID dosing at 
day 17 (31 days post implantation). (D) Survival of rats treated with either vehicle (10) or BRG399 (10 animals each dosing group). 40% of BRG399 treated rats (20 mg/kg) and 
20% of both lower dose groups survived to the end of the experiment with evidence of reduction in tumor size.

BRG399 levels in plasma

A. B.

FIGURE 2. BRG399 biodistribution in brain and plasma of treated rats. (A) Overview of PK study design and confirmation of tumor establishment 12 days post implantation. 
(B) Histological and mass spectrometry imaging (MSI) of rat brain with tumor regions outlined. Parasagittal sections (10 µm) were sprayed with 2,5-dihydroxybenzoic acid, and 
data were acquired on a Bruker TimsTOF Flex system using targeted and nontargeted methods by matrix-assisted laser desorption ionization (MALDI)-MSI at 50 µm spatial 
resolution. (a) H&E staining of vehicle (left) and BRG399-treated (right) brain sections, highlighting overall tissue morphology. (b) Ion segmentation maps showing different 
tissue types: blue represents the tumor region, red corresponds to gray matter, and yellow indicates white matter. Mass spectrometry ion images of (c) BRG399 and (d) Heme B 
(vasculature marker) distribution within the tumor and surrounding brain tissue. (C) Samples (10µL plasma) were extracted using acetonitrile in the presence of deuterium-
labeled BRG399. Absolute concentrations of BRG399 were determined using reversed-phase HPLC coupled to multiple reaction monitoring (MRM) isotope dilution mass 
spectrometry. Student t-test analysis p<0.01 **

Potency (IC50) of BRG399 in various cancer cell 
lines
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Cell line IC50 (nM) at 
72 h

Max eff. (%) at 
72 h

C6 rat glioma 42.3 82

U87MG 88.7 74

T98G 39 93

A-172 48 70

• Stereotactic implantation of C6 glioma cells into the brain of Sprague Dawley rats 
resulted in development of glioma-like tumors providing a rapid and predictable 
model to assess preclinical efficacy.

• The median survival of untreated C6-tumor bearing rats was 13 days.
• Radiotherapy treatment modestly increased survival.

Tumor assessment by MRI at treatment start and end of treatment 

B.

Survival efficacy post 16 days of BID BRG399 D.

BRG399 colocalization in tumor regions in brains of treated rats

C.

A. Overview of study design

C.

Tumor assessment by MRI at treatment start and end of treatment B.

Survival efficacy after 3 day ON/5 day OFF BID treatment  
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A. Overview of study design
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B. MRI measurement of treated animals

Survival efficacy 

These results demonstrate that BRG399 sufficiently distributes in the brain to have a therapeutic effect on an 
orthotopic glioma rat model. The regression of tumor after introduction of a drug holiday suggests an involvement 
of immune components in the TME, possibly due to induction of immunogenic cell death and/or regulation of the 
immunosuppressive TME. 
Please refer to poster #1284 for more insights into the immune-modulatory effects of BRG399.

Maria-D. Nastke is an employee of BPGbio

Overview of immune-competent C6 rat glioma model
FIGURE 4. BRG399 efficacy improvement by introduction of drug holiday. (A) Overview of study design. (B) Representative T1 and T2-weighted images from 3T MRI measurements 
performed to assess tumor growth in animals treated with BRG399 on a 3 day ON/5 day OFF treatment schedule. Animals were evaluated after two rounds of treatment and subjected 
to one more round of treatment thereafter. (C) Survival of animals after introduction of drug holiday (3 days ON/ 5 days OFF) treatment schedule. 100% of animals survived presenting 
with only small residues of tumor remaining or brain cavities at original tumor site.   

Overview of study design
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BRG399 is investigational and has not been approved yet by the FDA
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