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Clinical trial of Avastin in GBM patients 

Adding Bevacizumab (Avastin) to Standard First-line Chemoradiation  

for Glioblastoma Does Not Improve Overall Survival (NEJM 2014) 

RTOG 0825: Phase III double-blind placebo-controlled trial evaluating bevacizumab (Bev)  

in patients (Pts) with newly diagnosed glioblastoma (GBM). 



Cell implantation:  U87MG 

0 1 2 3 4 

Avastin Tx. 10 mg/kg, IP 

Avastin treatment expand survival 
in U87MG orthotopic model 

Invasiveness character is aquired by continuous 
treatment of Avastin in U87MG orthotopic model 

Control; Circumscribed tumor formation 

Avastin; Spike-like (left) and Satellite (right) morphology 

Avastin in U-87MG orthotopic xenograft model 



Bevacizumab (Avastin: anti-VEGF antibody) therapy in 26/M  

Pseudo-Response 

Post-treatment for 4 months Pre-treatment  



Rapid progression  
after the Avastin!! 

Ideal Translational research for stromal targeted therapy? 

Coventional therapies 

Recurrence Progression 

Coventional therapies 

Death 

Recurrence Progression 

Antiangiogenic therapies 

Death 

Antiangiogenic therapies 

? 



Prediction of clinical outcomes & Strategy to overcome the resistance 

Kang & Nam Oncotarget 2015 

Control 

Avastin 

Joo & Nam Cell Reports 2013, 3:1-14 



Clinically relevant models convey unmet medical needs  

•Easy to use 

•A lot of historical data 

•Utility for single target/pathway  

Adherent culture condition 

H&E 

Unrealistic model 

•Pathway interactions (complexity) 

•Heterogeneity of patient cells/tissues 

•Stem cell contributions in tumor biology 

•Plasticity of cell characters  

H&E PCNA 

Representation of Unmet medical need 

Stem cell culture condition 



Cancer Stem Cell biology: Closer to bedside translational research 

Nature 2006, 444:756-760 

Nature 2004, 18;432:392-401 

Cancer cell 2006,9:147-148;157-173 

Patient tumor 

Cancer stem cell 

Old method 

Cancer Cell 2006, 9:391-403 



Discovery of feasible therapeutc candidate against CSC 

CD133low patient CD133high patient 

Tumor location Invasiveness 
Ventricle 

involvement 

Disease 

progression 

CD133low CD133high CD133low CD133high CD133low CD133high 

CD133low CD133high 

Lab Invest (2008) 88: 808-815 Cancer. 2009 Jan 1;115(1):140-8. 

Int J Oncol. 2012 Apr;40(4):1122-32. 



Case study (36/M) 

Glioblastoma IDH1 mutation  

H&E 



Case study (36/M) 

Glioblastoma IDH1 mutation C-Methigh 

H&E 



Case study (36/M) 

Glioblastoma IDH1 mutation C-Methigh 

H&E 

FLAIR 



Case study (36/M) 

Glioblastoma IDH1 mutation C-Methigh 

H&E 



Case study (36/M) 

H&E 

Glioblastoma IDH1 mutation C-Methigh Glioblastoma IDH1 mutation 

H&E 



Case study (36/M) 

H&E 
H&E 



AVATAR Mouse® survival time 

 
  
 
 
 
 
 
 
 

 
 
  
 
 
 
 
 
 

 
  
 
 
 
 
 
 

AVATAR genome library 

First OP 

AVATAR Mouse®  carries cancer evolution 
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C-Met IDH1 R132H 
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~30 months later 



 
 
  
 
 
 
 
 
 

Flow of AVATASCAN® system for N=1 clinical trial 

Second OP 

Patient-derived CSCs 

AVATASCAN® 
Cumulative survival rate 

Control 

c-Met inhibitor RT 
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Chemical library (40 drugs) 

SU11274 (c-Met) 

INCB28060 (c-Met) 

Go6976 (PKC) 

AVATAR Mouse®  



Cancer stem cell targeted therapeutics: Proof of concept 

Cancer Res. 2012 Aug 1;72(15):3828-38. 

. 
Cancer. 2009 Jan 1;115(1):140-8. 

Joo &  Nam, Cancer Res. 2012 Aug 1;72(15):3828-38. 

c-Met(-) cells c-Met(+) cells 

Jin & Nam Bioconjug Chem. 2011 Dec 21;22(12):2568-72 . 



Cancer stem cell and therapeutic resistance 

Joo & Nam, Cancer Res. 2012 Aug 1;72(15):3828-38. 



Clinical Relevance of AVATAR Mouse® 

Joo & Nam Cell Reports 2013, 3:1-14 



AVATAR Mouse® maintains the genomic profiles of original tumor 

Cell Reports 2013, 3:1-14 



Clinical relevance of AVATAR Mouse® in the prediction of clinical outcome  

Cell Reports 2013, 3:1-14 



IDH1mut & c-Met high  Cancer stem cells  waked up!! 

T1E 

FLAIR 

T1E 

FLAIR 

T1E 

FLAIR 

T1E 

FLAIR 

No radiological  residual tumor 

IDH mutant  & c-Methigh CSC population survived & enriched 
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Applications: Limiting Dilution Assay 
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No. of initial cells/well 

↓clonogenicity 

Clone X Clone O 

Conventional LDA (Limiting Dilution Assay) 

: Drug efficacy test based on colony formation 



Microarray-based HTS System (Samsung Electro-Mechanics) 

Analytical Chemistry 2013 

Micropillar & Microwell Chip Platform 

3D based Proliferation assay   Spheroid  area analysis for clonogenic assay  

Micropillar chip

Ceramic tip

Chilling slide deck

Printing head



A pilot application of next generation HTS  

FGFR and MET inhibitors response is related to genomic status 
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HSP90 inhibitor 

Anti-mitotic chemotherapy 

MEK inhibitor 

RAF inhibitor 

RTK inhibitor 

RTK/RAF/MEK pathway inhibitors common in 448T and 775T 

Analytical Chemistry 2013 



Applications: Limiting Dilution Assay 

Micropillar 

 chip 

Microwell 

chip No drug 

Pillar 

Cell  Colony 

(Area:1,800 µm2) 

Cell Colony 

(Area:460 µm2) 

Pillar 

SU11274 

(10 µM) 

464T Cells 

60 cells 

30 cells 

12 cells 

6 cells 

3 cells 

1 cells 

Ref: Small. 2014 

Chip Layout for LDA 



Applications: Limiting Dilution Assay 

Lee & Nam Small. 2014 



AVATASCAN ® : Interface to overcome of genomic analysis limitation 

Met
t 



GBM AVATAR platform based on Cancer Stem Cell Biology 

GBM 

•500 Samples 

•162 Samples with RNA-Seq data  

 

AvataScan ® 
In vitro Models 

for Rapid Drug Screen 

AVATAR Mouse®  
In vivo Models 

for Rigorous Drug Test 

Validation tool 

Database of Genomic Alterations ( ~100 GBM ) 

VS 



AVATASCAN ® : New concept of interface for precision oncology 



In Vitro Culture for Patient-derived Cancer Stem Cells 

GBM431 GBM401 GBM462 GBM430 GBM458 

MBT160 MBT153 MBT145 MBT163 MBT170 



Summary of Patient-Centered Precision Oncology in SMC 



Strategy for Precision Oncology (PCO) trial  


