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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 Ill double-blind placebo-controlled trial evaluating bevacizumab (Bev)

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

RTOG 0825
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Avastin in U-87MG orthotopic xenograft model

Cell implantation: U87MG
+ Invasiveness character is aquired by continuous

| | I I I > treatment of Avastin in U87MG orthotopic model
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P Bevacizumab (Avastin: anti-VEGF antibody) therapy in 26/M
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Ideal Translational research for stromal targeted therapy?

/ Rapid progressmn
| after the Avastin!!

Coventional therapies

Recurrence Progression Death

l Coventional therapies l \l,

Antiangiogenic therapies

Recurrence Progression Death

l’ Antiangiogenic therapies l 2 l
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Y
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Prediction of clinical outcomes & Strategy to overcome the re

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

Discovery of Avastin resistance-associated
genes and their functional validation
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Clinically relevant models convey unmet medical needs

Established Cell lines Patient-derived model system
Adherent culture condition Stem cell culture condition

S . an—

Mechanical
& Chemical
dissociation

Resection of
glioblastoma

.‘ ) a_ i « Pathway interactions (complexity)
*Heterogeneity of patient cells/tissues

« Stem cell contributions in tumor biology
* Plasticity of cell characters

Representation of Unmet medical need

*Easy to use
* A lot of historical data
« Utility for single target/pathway

Unrealistic model

In vivo passage to represent unmet clinical needs

happinnovation 2020 ‘ "&RCR




Cancer Stem Cell biology: Closer to bedside translational research

CD133+ cells are capable of tumor initiation

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

Glioma Stem Cells mirror the phenotype
and genotype of the primary tumors

Glioma cell lines
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Nature 2006, 444:756-760
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Discovery of feasible therapeutc candidate against CSC

CD133 may not be an ideal
therapeutic target
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Discovery of c-met
against cancer stem cell (CSC)

[ Producing TMA ]

[ Immunohistochemistry J
[ TMA slide Scanning |
l =
[ Image Analysis ] ‘
l Image Analysis
Calculating
Protein Expression Values Calculating
Protein Expression
l © values

Data Analysis

[ Integrating Clinical Data ]

l e

[ Data Analysis

Cumulative survival rate

Int.J.Oncol.. 2012 Apr;40(4):1122-32.
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Case study G6/M)

No intervention

40 months

Stereotactic biopsy First
: Diffuse astrocytoma] operation

A 4
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Case study G6/M)

No intervention

40 months

A 4

Stereotactic biopsy First
: Diffuse astrocytoma] operation
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Case study G6/M)

No intervention

40 months 8 months

A 4

Stereotactic biopsy First
: Diffuse astrocytoma] operation
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Case study (36/M)

No intervention Follow-up

40 months 8 months 17 months
o o o

A 4

First
operation

Stereotactic biopsy
: Diffuse astrocytoma
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Case study G6/M)

No intervention CCRT & TMZ#6 Follow-up
17 months

A 4

40 months 8 months
o o o

o
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Stereotactic biopsy First
: Diffuse astrocytoma] operation operation
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Case study (36/M)

Nointervention CCRT & TVZ#6 Follow-up » Tvz#

40 months 8 months 17 months 6 months 11 months

e [ ] o ( (] ] ®—
Stereotactic biopsy
: Diffuse astrocytoma

First Second

operation operation

Patient’s
death
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AVATAR Mouse® carries cancer evolution

First OP ~30 months later Second OP
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Flow of AVATASCAN® system for N=1 clinical trial

Second OP.

AVATAR Mouse®

Dissociated
® ¢ glioblastoma cells
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Rationale-driven selection of c-Met targeted therapy for

N=1 recurrent GBM clinical trial
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Cancer stem cell targeted therapeutics: Proof of concept

c-Met regulates glioma stem cells
B 448 B 903 .
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Joo & Nam, Cancer Res. 2012 Aug 1;72(15):3828-38.

c-Met(+) GBM cells are capable
of tumor formation.
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Cancer stem cell and therapeutic resistance

c-Met confers radio-resistance in GBM.

% of MET hish cells after radiation

c-Met expression is associated with poor
prognosis in recurrent GBM.
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Joo & Nam, Cancer Res. 2012 Aug 1;72(15):3828-38.
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(Clinical Relevance of AVATAR Mouse®
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AVATAR Mouse® maintains the genomic profiles of original tumor

Copy Number Variation (CNV)
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hoppg?movoﬁon 20+20 ‘ SMC IRCR

........ cioey Chees Ressbich




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

Tumorigenic signature indicates poor Tumorigenesis-associated pathways
clinical outcomes represent poor prognosis
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P IDH 1™t & cMet Pigh Cancer stem cells waked up!!

8 months 17 months 6 months

Tumor vol.

IDH mutant & c-Met"igh CSC population survived & enriched

Tumor resection

No radiological residual tumor
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Applications: Limiting Dilution Assay

Ab

Conventional LDA (Limiting Dilution Assay)

. Drug efficacy test based on colony formation

+ Ab
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Microarray-based HT'S System (Samsung Electro

icropil ar ChipL/

Micropillar & Microwell Chip Platform
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A pilot application of next generation HTS

| Drug responsesaccording to the genomic profiles

.
Drug response Mutation status of 448T and 775T
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FGFR and MET inhibitors response is related to genomic status
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Applications: Limiting Dilution Assay
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Applications: Limiting Dilution Assay

Conventional 96 well plate Chip based LDA with
Manual colony counting Automatic colony counting
ot O =
A) .= ™ A) _E
> O 45 3y Qo ﬁ
= o W, = .
© = ?‘\ ‘.t-ﬁl 2
g: 1.0 \\‘\ ® Control %"" @® Control
<9 )‘T\ A sU11274 2uM - A SU11274 2uM
= 3 =g
o g 05 ‘-\:.\ l PHA665752 1uM ; @, A sSU11274 5uM
S= AN o8 B PHABE5752 1uM
0 N a2
@ o.0d — . © O PHAB65752 5uM
0 25 50 75 100 125 150 175 200 225 250 = 25 50 75 100
The number of 448T cells seeded The number of 448T cells seeded
2.
B) T | *=:ta.__ B) E
o £ ha "-l‘__ ® =
E 31.5 ""-\\ Tee— = 0y
= o . TSaee__ =
8: 1.0 \.""-. 1@ control ?: @ Control
- el A sU112742uM S o” A sU112742uM
'a?. % “’s‘\ -O\e‘ @
; g o8 m "~ | @l PHA665752 1uM ; g . A SU11274 5uM
Sa S8 B PHAGE5752 1uM
(72} ~ )
Qoo b , o D, RN O PHAB65752 5uM
0 25 50 75 100 125 150 175 200 225 250 0 25 50 75 100
The number of 464T cells seeded The number of 464T cells seeded
20— - 2.
C) = T T — C) =
[ =
= Qs g © 1.5
= O - QO
O = [
il @ Control gﬁ @ Control
c 1.04 =] 1.0
c o A sSU11274 2uM - © A su11274 1um
x g =2 A sU112742uM
o> g 0.5 B PHAB65752 1uM > S o5
S 8 S 8 [ PHAB65752 0.5uM
D oo D, B PHAGE5752 1uM
o 0. T T T T T T T T T = 0. - T »
0 25 50 75 100 126 150 175 200 225 250 25 50 75 100
The number of 775T cells seeded The number of 775T cells seeded
Lee & Nam Small. 2014

V \
happinnovation 20+20 &) SMC IRCR

e S Resene




AVATASCAN ® : Interface to overcome of genomicanalysis limitation
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Data WES E L =

RNA-Seq + ¥ +
Purity 84% 75% 92%

Amp 45 (23 fold) 5.6 (49 fold) 4.2 (18 fold)
EGFR D256G 0 0.69 0

Vil 0 0 0.42
J— Del 0.9 (1.8 fold) 20.9 (1.8 fold) 09(18fld) |

Splice mut. 0 0.49 0
CDKN2A/B _ Del 0 -6.3 (79 fold) -5.3 (39 fold)

A 0.6 (1.5 fold) 0.6 (1.5 fold) 0.3 (1.2 fold)
—_— (top 20%, 18th 0f 92) | (top 17%, 16th of of 92) | (top 60%, 55th of 92)

09 1.1 0.3

Expr (RPKM) (top 66%, 133th 0f 203) | (top 61%, 124th 0f203) | (top 84%, 170th of 203)
CDK6 Amp 0.6 (1.5 fold) 0.6 (1.5 fold) 0.2 (1.1 fold)
RB1 Del 20.9 (1.8 fold) 0.9 (1.8 fold) -0.4 (1.3 fold)

A138V 0.27 0 0
7ol R158H 0.48 0 0
NF1 Del 0 01 0.6 (1.8 fold)
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GBM AVATAR platform based on Cancer Stem Cell Biology

| New Target Discovery & Validation tool for Personalized Therapeutics

TCGA

The Cancer Genome Atlas Understanding genomics
Data Portal fo improve cancer care
Vol 455|23 October 2008|doi:10.1038/ nature07385 nature
ARTICLES

Comprehensive genomic characterization
defines human glioblastoma genes and
core pathways

The Cancer Genome Atlas Research Network*

GBM

*500 Samples
*162 Samples with RNA-Seq data
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VS

SMC GBM Avatar platform

Database of Genomic Alterations (~100 GBM)

4+ @ (119513458

EGFR Submit
TCGA GBM
CCLE
curnswws of AVATAR GBM panel [GeneCard] [PubMed]
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Validation tool

AvataScan ®
In vitro Models

for Rapid Drug Screen for Rigorous Drug Test

AVATAR Mouse®
In vivo Models

Ay SMCIRCR




AVATASCAN ® : New concept of interface for precision oncology

Cancer ,
Genomics

atient-specifig

arug screeni

interfac
(AVATASCAN®)

Patient

(Drugs)

Cancer Personalized
therapeutics therapy
Personalized DR
Th era py overcome

ﬁ
Drug response
SRR . Companion
Prediction algorithm Diagnostic
Development

Personalized
Drug
Development

Facilitation of paradigm shift for the genome-based adaptive clinical trial

hoprZnovoﬁon 20«20

& SMCIIRCR




In Vitro Culture for Patient-derived Cancer Stem Cells

Glioblastoma

GBM401 GBM462 GBM431
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Summary of Patient-Centered Precision Oncology in SMC

——
Primary GSCs culture Orthotopic xenograft

Invivo validation
Functional &chemical genomics
RNA-seq PDstudy
GliomaScan Ideal combination strategy S(?Elfvahdanon
jomarkers

. Cross-validation w/

database

_—p specific the most
rational & efficacious drug
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Strategy for Precision Oncology (PCO) trial

Su i f e " A
e Clinical feedback & MOA validation

Patient tissue 1month 2month 3month 4month smonth
after surgery | P P l P l P l P >|
'AVATASCAN®
Patient-specific drug screening
0 primary o Efficacy test O Public data
culture - Automated HTS o (CCLE, Sanger
- paiont. ” Drug response } validation ‘ & TCGA)
. prediction
derived CSC algorithm O In-house
Selection of the best library
— : . - screenin
~ Genome analysis LT a9
for a patient

O Typical genomic aberrations

(NGS, aCGH, microarray, pathology)

In vivo validation (AVATAR Mouse®)

O AVATAR Mouse® establishment O In vivo validation
(Orthotopic PDX Model) (in vitro screened drugs + Standard therapy)

Suggestion of patient-specific therapeutics within 1 month after surgery

Proposal to overcome refractory cancers in 5 months after surgery
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