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Molecular Subsets and Target-based
Therapeutics for Lung Cancer

Table 1. Frequency of Mutations and Availability of Targeted Therapies
Gene Alteration Frequency in NSCLC

AKT1 Mutation 1%

FGFR1 Amplification 20%
NRAS
MAP2K1 .
ROS1 fusions

PIK3CA KIF5B-RET
BRAF

HER2

ALK

Fusions

BOS1®  Rearangement 1%

Drugs approved in NSCLC.

Drugs approved in NSCLC but for other molecular subtype.
Drugs approved in other cancer.

Drugs in clinical development.

Targeting the Mutant EGFR with Erlotinib
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Garassino et al. Lancet 2013; Zhou et al. Lancet 2011
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Single Cell Analysis
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Analytical Platform for Precision Medicine

Sample

Processing >
Microfluidics

Data

Generation Data
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PCRINGS Processing

Bioinformatics

Microfluidics

* High-throughput Data Acquisition
» Massive, Parallel Data Analysis
* Miniaturization and Multiplexing

» Automation and Mass Production

Faster...Smaller...Cheaper...

Multiplex PCR and DNA Chips for Molecular Diagnosis

Marker name PCR primer pairs
-
(o1 IR — —.:
-
-
stre1 o IE——I——
v
—
STRP2 I u | | ] ] e—t
-
-
i GCTAG -+
SNP1 COATGL Fio
G
-
SNP2 i +——— CCGTA —....

PCR poducts (bp)

Patient samples

233
| Ampiify by PcR
170, 180, 190, 200 l_ Print microarrays
Hybridize fluorescent
240, 260, 280 oligonucleotides
220, none
120, none




Microfluidics Technology Platform

Fabrication of Microfluidics

« Rapid prototyping of different microfluidic structures
» One-step to generate multi-level PDMS structures

Generation of Concentration Gradient

« Discrete and continuous concentration gradients
« Parallel and perpendicular to flow over channel length
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Controlled Manipulation of Particles On-chip Analysis of DNA/Proteins/Cells

» Hydrodynamic cell docking parallel to liquid flow

US Patent No 7,560,267. PRC Patent . 03120720.0.
« Linear and array formation of individual cells

» Multiple sets of dose-dependent bioassays
« Cell array for parallel individual cell data acquisition
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Microfluidic chip for single cell isolation
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Single Cell Mutation Detection of Targeted Genes
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BRAF i EGFR mutation
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Profile of Pleural Fluid Sample from Lung Cancer Patient

Thyroid Transcription Factor 1 (TTF-1) Staining

The no. of positive cells are very rare.




Pleural Fluid Sample (MPE-1) from Lung Cancer Patient

Sample FAM CT | JOECT L858R Sample FAM JOE T790M
MPE-1 26.96 24.97 s MPE-1 37.17 26.19 r

L858R total mutation rate: 7/21=0.33 T790M total mutation rate: 8/17=0.47
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Single Cell Gene Expression Analysis

47 cells; 1 blank
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Amplification Protocol
RELB ABCC2 EGFR
Single cell isolation by microfluidic chips ERCC3 ABCC3 B2M
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Exonuclease treatment MSH2 ToP1 MET
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. CDKN2D  PPIA CDK4
10-100 Dilution for gPCR
HIF1A ACTB WNT5B
CDK2 ABCC5

Drug metabolism/resistant genes




Summary

¢ Molecular Diagnostic Kits based on PCR and DNA Chip Technology
¢ Infectious pathogens
e Viral genotyping

e Tumor gene mutations

* Single Cell Analysis Systems based on Microfluidics Technology
¢ Single cell selection and isolation
» Single cell mutation analysis
* Single cell gene expression analysis

¢ Circulation tumor cell identification
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