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Lung Cancer and Metastasis to Brain

• Most common cause of cancer-related 
mortality worldwide 

• Causes more deaths than colorectal, 
breast and prostate cancers combined 

• 5 year survival rate is 15% 
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Brain Metastasis Initiating Cells (BMIC)

Singh et al. 2015
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Lung Derived Brain Metastases Possess 
CSC-like Cells

1. Develop in vivo model 
2. Identify metastatic/tissue specific gene 

signature 
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In Vivo Modelling of Brain Metastasis with BMICs

GFP-tagged 
BMICs
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Characterization of BMICs from In Vivo Model
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Validation of Metastatic Genes from shRNA Dropout Screen Using 
Brain Metastasis Model
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In Vivo 
Validation

Identification of a BMIC Signature and Clinical Significance

RNA Sequencing
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Regulatory 
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RNAi Screen to validate Genetic Regulators 
of Metastasis  
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Metastatic Gene Signature

in vitro  screen

TWIST2: bHLH family, promotes EMT

SPOCK1: TGFβ target gene, regulates lung 
cancer



In Vivo Validation of Metastatic Genes
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Metastatic gene signature

Ramaswamy 
the genetic state of the primary tumor 
reflects the ability of that cancer to 
metastasize

13-gene signature to predict rapid 

development of brain metastases in 

patients with HER2-positive advanced 

breast cancer. 

Renata Duchnowska

Lee 2012 
chromosomal copy number alterations 
(CNA) of those FFPE samples were 
analysed by the Molecular Inversion Probe 
(MIP) technology, the most frequent CNAs 
detected. Those regions harbour several 
candidate genes including NeurL1B, 
ACTA2, FAS and ICAM2. 

http://meetinglibrary.asco.org/speaker/Renata%20Duchnowska
http://meetinglibrary.asco.org/speaker/Renata%20Duchnowska
http://meetinglibrary.asco.org/speaker/Renata%20Duchnowska


Gene signature

(CXCL12, DSC2 and TFDP2) were 
associated with progression to specific 
organs when tested in an independent 
dataset



CD133 CD44EpCAM

• EpCAM: epithelial cell adhesion molecule, transmembrane glycoprotein 
that mediates calcium independent cell cell adhesion in epithelia. Also 
involved in proliferation, migration, differentiation, and metastasis – 
upon cleavage forms a complex with bet-catenin etc to promote 
translation of several oncogenes. Marker of neoplasms of epithelial origin 
• CD133: 5 transmembrane glyocoprotein. Function unknown, but used as a 

marker for CSCs of various cancers ie. GBM and colorectal 
• CD44: cell surface glycoprotein involved in cell cell interactions, cell 

adhesion and migration.  Receptor for hyaluronan, and marker for CSCs 
from breast and prostate. CD44 is a regulator of several miRNAs known 
to maintain CSCs. It has multiple isoforms, including CD44H, which 
exhibits high affinity for hyaluronate, and CD44v6 which has metastatic 
properties.
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Limiting Dilution Assay Isolated BMICs
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In Vivo Modelling of Metastasis

Limiting 
Dilution Assay

Cell number

Number of 
mice injected

Tumour 
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in vitro analysis: 
- Secondary sphere 

formation 
- Migration 
- Proliferation

Flow Cytometry Analysis

Microarray
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In Vitro Validation of Metastatic Genes
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