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Mission

To accelerate:
• Biological understanding of neurological disorders and 

cancer
• Drug discovery for various diseases
• Clinical development of drugs, devices in neurological 

diseases and cancers



Why have we not made faster progress?

• Tumor/Disease heterogeneity

• Blood-brain barrier

• Immunosuppressive 
microenvironment

• Steriod use

• Radiation/Chemotherapy 

• Tumors are different genetically 

• Limits drug access

• Immune system inhibited 

• Immune system inhibited

• Immune system inhibited/         
Promotes aggressive recurrence

Barriers

Better Drugs are Needed!



OS 34 months2nd Profiling:
EGFR mut gone

Precision medicine Adapt as the Tumors Evolve: 
Case 1: 42 yo RHM uMGMT GBM

Affinitor 

Tarceva 



Precision medicine Adapt as the Tumors Evolve: 
Case 2: 44 yo RHM uMGMT GBM

Surgery Treatment with
Irinotecan + 

zelboraf

Progressed on 
XRT +Temodar
PFS 6.9 months

Profiling:
TOPO1+,BRAF 
V600E

OS > 21.3 
months



Precision Medicine Pathway:
NextGen GBM Signature Biomarker-Driven Trials

Newly-
diagnosed 

GBM

EGFR

Erlotinib

PDGFR

Imatinib

MET

Tivatinib

mTOR

Everolimus

Immune 
Markers

Immunotherapy

BIOMARKER

THERAPY

Treat patients individually based on their own unique characteristics

Collaboration with physicians, scientists, 
patients, research institutions, industry 
and Philanthropy



Background:
Why have we not made faster progress?

• Tumor/Disease heterogeneity

• Blood-brain barrier

• Immunosuppressive 
microenvironment

• Steriod use

• Radiation/Chemotherapy 

• Tumors are different genetically 

• Limits drug access

• Immune system inhibited 

• Immune system inhibited

• Immune system inhibited/         
Promotes aggressive recurrence

Barriers



• Antibodies
•VEGF
•EGFR
•PDGFR

• Vaccines
•Peptide/Protein/Tumor cell lysates
•Viral
•Dendritic Cell
•Oncolytics

• Small molecule agonists and inhibitors
•IDO
•TGF-beta

• Cytokines
•IL-2

• Immune checkpoint modulation
•CTLA-4
•PD-1, PD-L1
•TNFSRF

• Cellular therapy
•CARs, TCRs

Progress in Immuno-Oncology

• We have tried them all
• Need complete removal 
• Steriods limiting
• Toxicity limiting with newer agents

Brain Cancers



Immunotherapy Responses in Brain Cancer: 
PCNSL 

A

A

Nov 2015 Feb 2016

• 70 yo fireman with 
PCNSL that relapsed 
following kitchen sink 
including 
chemotherapy, 
transplant and 
radiation.

• Started Nivolumab

C

C



Immunotherapy Responses in Brain Cancer:
bMMRD Glioblastoma

Published Ahead of Print on March 21, 2016 as 
10.1200/JCO.2016.66.6552
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Precision Immunotherapy:
NextGen GBM Signature Biomarker-Driven Trials

Newly-
diagnosed 

GBM

Marker #1

ImmuneRx #1

Marker #2

ImmuneRx #2

Marker #3

ImmuneRx #3

Marker #4

ImmuneRx #4

Immune 
Markers

Immunotherapy 

BIOMARKER

THERAPY

Treat patients individually based on their own unique immune characteristics



Shift in Paradigm

Newly Diagnosed
Glioma Patients

Management of Recurrence

Radiation + Chemotherapy

Surgical resection

Imaging/Labs

Genomic, Proteomic
Tumor Profiling

Modeling-driven Stratification:
Targeted Personalized Therapy

Precision Medicine in Action



Cancer is Complex

red = PD-L1
yellow = CD8
green = Foxp3
purple = CD20
aqua = sox10
pink = CD163
blue = DAPI

Advanced genomics, informatics, and Big data analytics are
helping us unravel this complexity 



Experimental Design: Translational Research

Tumor 
Biopsy/Surgery

Peripheral 
Blood

Gene Exp. analysis

IHC /mRNA ISH

TCRB sequencing
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Flow cytometry
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Proteomics
CSF

Drug Levels

Clinical data
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