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Abstracts
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cells in murine models of CNS tumors expressing EGFR/EGFRvIII such as 
GBM, non-small cell lung carcinoma (NSCLC), breast carcinoma, and mel-
anoma. CONCLUSIONS: To improve and validate the effectiveness of CAR 
T-cell therapy for EGFR-expressing CNS tumors, our team has designed a 
high-affinity CAR-T cell that targets both EGFRvIII and wild-type EGFR, 
known as a D2C7 CAR-T cell. This investigation has established pre-clinical 
anti-tumor activity of D2C7-CAR T cells in vitro and we plan to present 
more mature data regarding efficacy in orthotopic murine models of GBM, 
NSCLC, breast carcinoma, and melanoma at the meeting this Fall.

DDRE-21. PNOC015: PHASE 1 STUDY OF MTX110 DELIVERED BY 
CONVECTION ENHANCED DELIVERY (CED) IN CHILDREN WITH 
NEWLY DIAGNOSED DIFFUSE INTRINSIC PONTINE GLIOMA 
(DIPG) PREVIOUSLY TREATED WITH RADIATION THERAPY
Sabine Mueller1, Cassie Kline2, Javier Villanueva-Meyer1, Carly Hoffman1, 
Shannon Raber1, Erin R. Bonner3, Javad Nazarian3, Shannon Lundy1, 
Annette Molinaro4, Michael Prados1, Mariella Filbin5, and Nalin Gupta6; 
1University of California, San Francisco, San Francisco, CA, USA, 
2Children’s Hospital of Philadelphia, Philadelphia, PA, USA, 3Children’s 
National Medical Center, Washington, DC, USA, 4Department of 
Neurological Surgery, University of California (UCSF), San Francisco, San 
Francisco, CA, USA, 5Dana-Farber Boston Children’s Cancer and Blood 
Disorders Center, Boston, MA, USA, 6UCSF - Pediatric Neurological 
Surgery, San Francisco, CA, USA

OBJECTIVE: To determine safety and distribution of MTX110 delivered 
by CED in newly diagnosed DIPG patients.  METHODS: DIPG patients 
(3–21 years) were enrolled after radiation. CED of MTX110 combined with 
gadoteridol was completed based on dose levels (DL) (30–90 µM with volumes 
ranging from 3 cc (single dose) to 2 consecutive doses of 6 cc; total number 
of DL=7). Catheter position was chosen to maximize tumor coverage. Distri-
bution of infusate was monitored with real-time MR imaging. Repeat CED 
was performed every 4–8 weeks if tolerated. Quality of life (QOL) assess-
ments using PedsQL Generic Core and Brain Tumor modules were obtained 
at baseline (n=5), 3-months (n=3), and end of therapy (n=2). Single-cell RNA 
sequencing and analysis of histone modifications was performed to assess 
pharmacodynamic effects on DIPG cells. RESULTS: Between May 2018-Dec 
2019, 6 patients were enrolled (median age 8 years, range 5–21). Dose limiting 
toxicities included: grade 3 gait disturbance (DL7; cycle 1); grade 3 muscle 
weakness/vagus nerve disorder (DL5; cycle 4)  and grade 2 intolerable dys-
phagia (DL7; cycle 4). Twelve CED procedures were completed at DL7 and 
repeated cycles ranged from 2 to 7. Infusion to distribution volume ratio was 
approximately 1:3.5. There were no significant changes in self-reported QOL. 
Parent ratings of patients’ worry (p = 0.04) and overall QOL (p = 0.03) signifi-
cantly decreased at 3-months. CONCLUSION: Repeat CED of MTX110 at 
the highest dose is tolerable. Tissue concentrations are likely to be substantially 
higher compared to oral dosing. Pharmacodynamic effects will be presented.

DDRE-22. NOVEL LONP1 INHIBITORS FOR TARGETING GLIOMA 
STEM CELLS
Christopher Douglas1, Kaijun Di2, Naomi Lomeli1, and Daniela Bota1; 
1University of California, Irvine, Irvine, CA, USA, 2Department of 
Neurology, UC Irvine, Irvine, CA, USA

Glioblastoma (GBM) has an exceptional high rate of reoccurrence that 
largely explains its < 15 months median survival. LonP1 is a serine protease 
that degrades misfolded proteins and regulates mitochondrial DNA repli-
cation. It drives tumor progression towards a malignant cancer phenotype 
in colorectal cancer, melanoma, oral cancer and cervical cancer. Dr. Daniela 
Bota has previously shown that LonP1 is overexpressed in human malignant 
gliomas and is associated with higher tumor grade and poor survival prog-
nosis. In collaboration with Professor Bhaskar Das, we have used structure 
activity Relationship (SAR) analysis to generate compounds with on-target 
inhibition of LonP1 protease activity. Preliminary work on these novel com-
pounds shows that these proprietary inhibitors can drastically decrease cell 
viability in the established D54 and U251 GBM lines. The lead compound 
BT317, shows on-target LonP1 and exceptional chymotrypsin-like prote-
asome inhibition. This has led to further testing, which has shown that BT317 
has enhanced activity against glioma stem cell lines (GSC) and can cause global 
downregulation of hypoxia inducible factor 1 alpha (Hif1α) in a heterogenous 
GSC-derived organoid model. Finally, we have demonstrated that BT317 has 
less activity against differentiated GSC lines (e.g. through successive passages) 
and appears to have enhanced activity against TNFa-induced, differentiated 
GSC. This preliminary data highlights combinatorial, pharmacological LonP1 
and proteasome inhibition as a novel strategy for targeting GSC in GBM.

DDRE-23. THE COMBINATION PARP INHIBITOR OLAPARIB WITH 
TEMOZOLOMIDE IN AN EXPERIMENTAL GLIOBLASTOMA 
MODEL
Kihwan Hwang1, Kyeong-O Go2, Sang Ho Kim3, Hyunwoo Lee1, 
Jung Ho Han1, and Chae-Yong Kim4; 1Seoul National University Bundang 

Hospital, Seongnam-si, Republic of Korea, 2Gyeongsang National 
University Hospital, Jinju-si, Republic of Korea, 3School of Medicine, 
The University of Auckland, Auckland, New Zealand, 4Seoul National 
University Bundang Hospital, Seongnam, Republic of Korea

Poly (ADP-ribose) polymerase (PARP) inhibition could enhance the effi-
cacy of temozolomide and prolong survival in patients with glioblastoma. 
The aim of this study was to evaluate the combination of the PARP in-
hibitor olaparib with temozolomide in the treatment of glioblastoma by 
evaluating in vitro and in vivo antitumor effects in an experimental glio-
blastoma model. The authors investigated antitumor effects of olaparib on 
temozolomide-induced cytotoxicity on O6-methylguanine methyltransferase 
(MGMT) promotor methylated (U87MG, U251MG) and MGMT pro-
motor unmethylated (T98G) glioblastoma cell lines using in vitro cell 
viability and apoptosis assay. We found that the combination of olaparib 
with temozolomide enhanced temozolomide-induced cytotoxicity in all 
glioblastoma cell lines regardless of the status of MGMT promotor methy-
lation. For in vivo studies, nude mice bearing orthotopically xenografted 
glioblastoma cell lines (U87MG) were randomized to four experimental 
groups: (i) untreated, (ii) temozolomide alone, (iii) olaprib alone and, (iv) 
olaparib+temozolomide. Mice were treated daily for 4 weeks and monitored 
for tumor growth, and survival. However, the addition of olaparib had no 
impact on the efficacy of temozolomide. The combination of PARP inhibitor 
olaparib with temozolomide could be an effective therapeutic approach 
for treatment of glioblastoma regardless of MGMT promotor methylation 
status, although the efficacy still should be evaluated by in vivo and clinical 
studies.

DDRE-24. ACQUIRED RESISTANCE TO TARGETED INHIBITORS 
IN EGFR-DRIVEN GLIOBLASTOMA: IDENTIFICATION OF DUAL 
KINASE TARGETS
Abigail Shelton1, Erin Smithberger1, Madison Butler2, Allie Stamper1, 
Ryan Bash3, Steven Angus4, Mike East5, Gary Johnson5, Michael Berens8, 
Frank Furnari7, and C. Ryan Miller1; 1University of Alabama at 
Birmingham, Birmingham, AL, USA, 2National Cancer Institute, Bethesda, 
MD, USA, 3University of Alabama Birmingham, Hoover, USA, 4Indiana 
University, Indianapolis, IN, USA, 5University of North Carolina, Chapel 
Hill, NC, USA, 6The Translational Genomics Research Institute, Phoenix, 
AZ, USA, 7UCSD, San Diego, CA, USA

Glioblastoma (GBM) is a devastating primary brain tumor with 5-year 
survival < 5%. CDKN2A deletion (~60%) and EGFR amplification (55–
60%) mutations frequently co-occur in these tumors. EGFR is an attractive 
therapeutic target due to its mutational frequency and availability of mul-
tiple brain-penetrant tyrosine kinase inhibitors (TKI). Several EGFR TKI 
have failed clinically, due in part to acquired resistance. To mechanistically 
examine this type of resistance, we used genetically engineered mouse astro-
cytes harboring Cdkn2a deletion and EGFRvIII, a common (35%) activating 
mutation. Resistant cells were generated via chronic exposure to gefitinib or 
erlotinib, either in vitro or in vivo. Resistance to these first-generation EGFR 
TKI conferred cross resistance (up to 36-fold ΔIC50) to a panel of second- 
and third-generation TKI relative to sensitive parental lines. Moreover, inte-
grated RNA sequencing (RNA-seq) and chemical proteomics (multiplexed 
inhibitor beads and mass spectrometry (MIB-MS)) showed that the kinase 
transcriptome and proteome were rewired in resistant cells: 113 of ~300 
detected kinases were differentially expressed (p< 0.05). We then used these 
techniques to examine acute (≤ 48 h) kinome changes in both sensitive and 
resistant cells upon treatment with a CNS-penetrant, second-generation 
EGFR TKI, afatinib. Whereas exposure of treatment-naïve, sensitive cells to 
afatinib significantly rewired the kinome (120 differentially expressed kin-
ases), the response of resistant cells to drug re-challenge was significantly 
blunted (13 differentially expressed kinases). A subset of expressed kinases 
(35 of 263) dynamically responded to afatinib in both sensitive and resistant 
cells. Overall, upregulated kinases include those implicated in the biology 
of gliomas (Bmx, Fgfr2) and of other cancers (Pdgfrb, Mapk3/4, Ddr1/2, 
Pdk2). These kinases thus represent putative druggable targets for dual in-
hibition therapy. Integrated kinome profiling using MIB-MS and RNA-seq 
in GBM models with defined mutational profiles provides a powerful frame-
work to identify novel therapeutic targets that could significantly alter cur-
rent treatment paradigms.

DDRE-25. NOVEL TEMOZOLOMIDE ANALOGS TO IMPROVE 
ANTI-TUMOR EFFICACY AND OVERCOME RESISTANCE IN 
GLIOBLASTOMA MULTIFORME
Ariana Waters1, Nozomi Tomimatsu2, Ivan Babic3, Elmar Nurmemmedov3, 
Annamarie Allnutt3, Yueqin Quan3, Natsuko Nomura3, 
Sandeep Burma4, Santosh Kesari3, and Venkata Yenugonda1; 1Drug 
Discovery and Nanomedicine Laboratory, John Wayne Cancer Institute 
and Pacific Neuroscience Institute at Providence Saint John’s Health 
Center, Santa Monica, CA, USA, 2Department of Neurosurgery, University 
of Texas Health Science Center at San Antonio, San Antonio, TX, USA, 
3Translational Neurosciences and Neurotherapeutics, John Wayne Cancer 
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