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Breakdown of Research Projects
_ General Topics of Research


_ Basic lab efforts with N. Tapinos (Role of cancer stem cell 
plasticity / epitranscriptomics TBD by Dr. Tapinos)


_ Big Data Analytics from large databases

_ Biobanking

_ Clinical Trials (present and planned)

_ CNS metastasis projects

_ Liquid Biopsy in GBM

_ GBM architecture:  


_ MRI correlates

_ Optical Coherence Tomography (OCT)



Breakdown of Research Projects

_ Data Analysis:

_ Evaluation of financial toxicity in Neuro-onc – O. Tang

_ Surgical outcomes (NSQIP / NIS) – K. Rivera Perla, R. 

Sastry

_ Socioeconomic determinant of outcomes in NSurg Care 

– KRP/ OT
_ The effect of levetiracetam treatment on survival in 

patients with glioblastoma – J. Chen


_ Goal:  Teach statistics, writing, data analysis skills to 
residents / students



Output from Data Analysis Work
•93.Tang OY, Rivera Perla KM, Lim RK, Yoon JS, Weil RJ, Toms SA.  Interhospital Competition and Hospital Charges and 
Costs for Patients Undergoing Cranial Neurosurgery, Journal of Neurosurgery, in press.
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Output from Data Analysis Work



Breakdown of Research Projects

• Biobanking:
− All coordinated with D. Anthony (Pathology)
− Collects GBM tissues for research (including Tapinos

lab, Bertone lab, and Lawlor lab)
− Collecting brain metastasis tissues for our lab and

collaboration with B. Salhia (USC)
− Collecting spinal mets / chordoma (Gokaslan / Sullivan /

Niu / Bertone)
− Goal:  Develop tissue resources for Lifespan and

collaborators with Pathology



• 83.  Zepecki J, Snyder KM, Moreno MM, Fajardo E, Fiser A, Ness J, Sarkar A, Toms SA, Tapinos N.  Regulation of
human glioma cell migration, tumor growth, and stemness gene expression using a Lck targeted inhibitor.
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• 87.  Tew BY, Legendre C, Schroeder MA, Triche T, Gooden GC, Huang Y, Butry L, Ma DJ, Johnson K, Martinez
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Output from Biobanking Efforts



Breakdown of Research Projects



_ LS-P-Trident (EF-32):  TTFs in newly 

diagnosed GBM.  Randomized to treatment 
during XRT vs. after


_ METIS:  GK plus / minus TTFs in brain 
metastasis from NSCL Ca


_ ImVax:  Harvest tumor.  Transfect with 
antisense IGF1-R.  Irradiate cells and 
implant x 48 hours to generate immune 
response – Recurrent GBM


_ DCVax:  Dendritic cell vaccine for GBM



Treatment of Glioblastoma – Tumor Treating Fields (TTFs)

• Tumor treating fields improved survival from time of surgery to 24.7 mo (vs.
19.8 for control)
(Stupp R et al. JAMA Dec 19; 318(23): 2306-2316, 2017)


• Similarly, DCVax, had a median survival of 23.1 months from time of surgery                        
(Liau LM et al.  J Transl Med May 29; 16: 142, 2018)
These trials are the first significant survival advances since 2005.

• A portable, noninvasive device that provides localized
treatment with TTFields

• TTFields are low-intensity (1-3 V/cm), intermediate-
frequency (200 kHz), alternating electric fields
delivered in two directions
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Output from Clinical Trials
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Output from Clinical Trials



Breakdown of Research Projects
_ Planned Clinical Trials based 

upon translational laboratory 
output (with N. Tapinos)


_ Chi3L1 Ab in recurrent GBM:  CED for 
delivery of mAB to Chi3L1


_ Entacapone Phase 0 trial in GBM:  Oral and 
intraventricular delivery of entacapone to see 
if drug can be delivered to brain GBM tissues 
without CED


_ Entacapone Phase 1 in DIPG:  Intraventricular 
vs. CED infusion for DIPG


_ Entacapone Phase I/II for recurrent triple 
negative breast cancer:  Oral entacapone plus 
biomarkers studies for recurrent breast CA 



Chi3L1 Ab in recurrent GBM:  CED for 
delivery of mAB to Chi3L1

_ A humanized MAb developed by Dean Elias. 
_  Will need to be delivered by CED

_ Once IND received by Dr. Elias, plan to develop 

Phase 1 trial for rGBM



Entacapone Phase 0 trial in GBM

_ Entacapone is an oral COMT 
inhibitor commercially available 
through Novartis for Parkinson’s 
disease


_ Works in cancer as an inhibitor of 
the RNA demethylase FTO


_ Poor BBB penetration, so will 
begin Phase 0 trials to assess 
whether this needs to be given via 
IT / CED route



Entacapone Phase 0/1 in DIPG

_ Need to complete 
animal work on DIPG 
models


_ Likely could be given 
IT but may need to 
give labelled drug IT 
first to ensure 
adequate penetration 
into brain tissues



Entacapone Phase I/II for recurrent triple 
negative breast cancer

_ Entacapone increases m6a RNA 
methylation of Notch1, reduces RNA 
stability of Notch1 transcript and reduces 
Notch1 protein expression in GSCs


_ Notch1 is highly overexpressed in triple 
negative breast CA and drives the 
aggressive phenotype


_ Cell culture work with triple negative 
breast CA cell lines showed loss of self 
replication and down regulation of Notch 
1


_ Animal PDX models underway

_ Oral Phase 1/2 trial planned with Dr. 

Saffran if PDX work positive



Breakdown of Research Projects
_ CNS Metastasis

_ Generation of CNS metastases PDX models 

(B. Salhia- Clonal evolution of metastases and 
role of Cancer Associated Fibroblasts (CAFs in 
CNS metastasis)


_ Need to replicate GSC work in other systemic 
cancer models to show how microenvironment 
contributes to metastasis (and potential for 
Chi3L1 Ab in secondary metastasis prevention) 

_ The role of RNA demethylase inhibition in 
epithelial mesenchymal transition (EMT) in 
cancer 


_ Ongoing work with entacapone in triple 
negative breast CA



Breakdown of Research Projects

_ GBM Architecture

_ 3 Primary Ongoing Projects


_ Aiding J. Boxerman in role of CBV in assessment of GBM 
recurrence vs. pseudoprogression


_ Assisting J. Lee (brown Engineering) in evaluation of OCT for 
intraoperative GBM margins / blood vessel imaging


_  Working with R. Gilbert (Fam. Med.) in a looking at advanced 
DTI imaging (Q Space imaging) in GBM



Breakdown of Research Projects

Optical Coherence Tomography 
(OCT) – a near infrared imaging 
technique efficient at identifying 
cell nuclei and blood vessels

Commercially used in retinal 
imaging

Open clinical trial using OCT in 
the OR for GBM margin / vessel 
imaging

Output:

Stefan S, Jeong KS, Polucha C, Tapinos N, Toms SA, Lee J. 
Determination of confocal profile and curved focal plane for 
OCT mapping of the attenuation coefficient. Biomed Opt 
Express. 2018 Oct 1;9(10):5084-5099. doi: 10.1364/
BOE.9.005084. 



Transcriptome (RNA) variability and 
Advanced DTI (Q-Space) Imaging

 Intraoperative stereotactic localization of peri-
tumor tissue sample extraction for comparative RNA 
transcriptomics in human glioblastoma. Post-contrast 
T1-weighted images used for intraoperative stereotactic 
guidance during resection of a temporo-frontal mixed-
density tumor mass were selected for image analysis (A) 
Two tumor regions of interest (ROIs) were manually 
segmented prior to surgery (B)Tumor intersecting 
tractography was generated from ROIs at angular 
threshold = 15º and all tracts displayed 
(0<length<400mm) (C) With stereotactic guidance, 13 
samples were localized to regions inside, outside, and 
adjacent to the tumor boundary visualized on T1-
weighted images were extracted from the live patient 
and placed immediately in RNA-preserving solution; 
similar to the tumor volumes, these samples were 
rendered as discrete ROIs (D). The relationship of these 
samples to tumor-intersecting tractography was 
analyzed using overlapping visualization in the same 
coordinate system (E). The 3D relationship between 
ROIs and tumor-associated tractogram is demonstrated 
in (F). Eight samples were sent for RNA sequencing and 
blindly analyzed using comparative statistics.



Transcriptome (RNA) variability – Migrating 
Cells Along Myelinated Tracts

 RNA-seq analysis from tumor areas that 
correspond to GQI-identified tracts, reveals 528 
significantly overexpressed genes compared to 
samples from the bulk tumor. Functional clustering of 
these genes showed a significant representation of 
cell motility related transcripts, while regulatory 
network analysis revealed a transcriptomic network 
that modulates cell motility within the cells that 
occupy the GQI-identified tracts in patients with 
glioblastoma.



Breakdown of Research Projects

Liquid Biopsy in GBM 
_Aim #3 (WAF Grant):  Develop liquid biopsy tools using the 
ncRNAs in blood to identify cancer burden and response to 
therapies for adult and pediatric malignant glioma  

_Non Coding RNAs (ncRNAs) are released from cells in 
packages called exosomes and detectable in serum.  

_We will use our adult glioma serum databank developed with 
Pathology to detect ncRNAs in the blood and correlate to 
patient images pre- and post-operatively during therapy to 
determine if one (or a panel of) ncRNAs may be used as an 
effective liquid biopsy to determine disease burden and 
responsiveness to therapy.



Breakdown of Research Projects

Liquid Biopsy in GBM 
_ MILESTONES ACHIEVED:

_

_Standardization of enrollment and serum collection

_

_Resolution of RNA degradation issues

_

_Initial nanostring analysis underway to perform normalization and 
standardization between patient samples and normal controls

_

_Longitudinal database established to correlate MRI findings / patient 
outcomes / serum collection



Conclusions
• Epigenetic regulation of Glioblastomaand other

cancers occurs at both the transcriptional control
level (histone and DNA methylation, lncRNA
and eRNA) as well as at the level of translational
control (RNA methylation and miRNA)

• These epigenetic mechanisms allow GBMs to
adapt to microenvironmental stressors and likely
help the tumor survive therapeutic interventions

• The control mechanisms could potentially be
exploited in GBM and other cancer therapies



Conclusions
• Several therapies developed in the laboratory

are nearly ready for clinical trials
• The foundations of epigenetic control of

cancer phenotype / therapy discovered in
GBM can be generalized to CNS mets,
spinal mets and cancer in general

• Development of student / resident ability to
analyze large data sets and serve as effective
collaborators coordinating basic/translational
research efforts is imperative in the current /
future of collaborative science



• The work highlighted would not be possible without the intense efforts of Dr.
Tapinos and the incredible students and collaborators listed on the next slide

• Dr. Tapinos will give a separate talk on the GBM stem cell plasticity work he
leads in the lab including:

• Chi3L1 as a microenvironmental regulator (paper under review Cancer
Discovery)

• Role of FTO / entacapone inhibition of FTO in GBM
• Role of enhancer RNA (eRNA) in GBM and anti eRNA therapeutics

collaborations (Umass – Craig Mello)
• Use of hydrogel drug delivery system (MIT – Bob Langer)

DISCLAIMER
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