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Table 1
Detection of ¢f~DNA and its alterations in patients with solid tumors.

Cf-DNA Molecular alterations

alterations Breast Lung Colorectal Prostate Qvary

Mutation TP53 (28-31,37) RAS (63-67) RAS, TP53, APC - P53 (127)
PIK3CA (32-34,37) EGFR (72-77)  (10,84,90,92-94)

DNA integrity ~ Serum DNA integrity (40,41) - Serum DNA Serum DNA Serum DNA integrity (129)

integrity (100) integrity (102,115)
Microsatellite  LOH and MSI (9,11,42,43) LOH and MSI - LOH and MSI LOH (128)
alterations (8,78) (110,112)

Methylation ~ RASSF1A, APC, DAPK, ESR1, BRCA1, MGMT, GSTP1, P16 (65, 79) SEPT9, ALX4, GSTP1, RASSF1A, RASSF1A, PGR PROX, BRCA1, APC,

Stratifin, MDR1, HSD17B4, HIC1, NEUROD1 (48-53)  14-3-3sigma  HLTF, HPP1 (84,  RARB2, AR (111-  DAPK, CDKN2A, HMLH1 (124, 126)
(80) 95-99) 114)

LOH, loss of heterozygosity; MSI, microsatellite instability.



Table 2
Ongoing clinical trials that study cf-DNA in solid tumors with therapeutic intervention,

Clinical trial ~ Status Therapeutic intervention Setting

NCT00899548  Recruiting Predict response after systemic therapy MBC

NCT01198743  Recruiting Validate prognostic value of cf-DNA Stage 1111 CRC

NCT00977457  Recruiting Predict recurrence Prostate cancer undergoing surgery
NCT01617915  Recruiting Correlate cf-DNA with response to neoadjuvant CT BC candidate to neoadjuvant CT
NCT01776684  Recruiting Evaluation of EGFR TKI resistance mechanism NSCLC

NCT01836640  Not yet recruiting  Evaluate cf-DNA as a surrogate for tumor biopsy to identify tumor genetic alterations  MBC

CT, chemotherapy; CRC, colorectal cancers; cf-DNA, circulating cell-free DNA; MBC, metastatic breast cancer; NSCLC, non small cell lung cancer; BC, breast cancer; EGFR TKI,
epidermal growth factor receptor tyrosine kinase inhibitor.
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undifferentiated cell, found among
differentiated cells in a tissue or organ that can renew itself
and can differentiate to yield some or all of the major
specialized cell types of the tissue or organ.



Cell-type origin Clinical manifestation and molecular features

Primitive stem cell
(CD49f"/DNER*/DLL1*
orCD24'/CD49f*/DN ERY)

Bipotent luminal
progenitor cell
(CD49f*/EPCAM*/MUCL/
(D1337/CD10")

Overall aggressiveness

Cancer stem-cell relatedness

Committed luminal
progenitor cell
(CD49f*/EPCAM*/MUCL"/
CD133*/CD10)

Inherent clonal selection capabilities

Plasticity and microenvironment response
Effect of driver mutations on stemness

Mature cell
(CD49f /EPCAM*/MUCT1*/
CD133¢/CD10")

Degree of differentiation







Initial genomic event

Sustained
proliferation

Evading growth Replicative Resistance to
SUppressors immortality cell-death signals

Normal or

\ \ / > Cancer cell

tumour-initiating
cell
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Angiogenesis (VEGF) ——P
Invasion and EMT (TWIST, SLUG, SNAIL, FOXC2) —P
Genomic instability and mutation (TP53, EZH2, HER2) —®
Tumour-promoting inflammation (IL6, IL8) —»
Deregulating cellular energetics (AKT, IKK) —P>

CSC phenotype

Integrating hallmarks of cancer with CSC phenotype
















Table 10-14 Selected FDA-Approved Targeted Therapies

Generic
Name

Trastuzumab
Imatinib
Cetuximab

Bevaclzumab

Erlotinib

Sorafenib
Sunitinib
Dasatinib

Lapatinib

Temsirolimus

Trade
Name

Herceptin
Gieevec
Erbitux

Avastin

Tarceva

Nexavar
Sutent
Sprycel

Tykerb

Torisel

Company

Genentech
Novartis

ImCione Systems
Genentech

Genentech, 0SI
Pharmaceuticals

Bayer
Pfizer
Bristol-Myers Squibb

GlaxoSmithKiine
Wyeth

Target

HER2
¢-kit, ber-abl, PDGFR
EGFR
VEGF

EGFR

Raf, PDGF, VEGFR, c-kit
VEGFR PDGFR c-kit, Fit-3, RET
ber-abl, sre famiiy, ¢-kit, EPHA2, PDGFR-

EGFR and HER2
mTOR

FDA Approval
Date

9/1998
5/2001, 12/2002
2/2004
2/2004

11/2004

12/2005
1/2006
6/2006

3/2007
5/2007

Initial Indication

Breast cancer
CML, GIST
Colorectal cancer

Coiorectal cancer, iung
cancer

Non-smail ceil lung cancer

RCC
GIST, RCC
CML

Breast cancer
RCC
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Two Mechanisms of EGFR Inhibition

Inhibition Strategies:
_ /."::t..m + EGFR-TK inhibitors
i Anti-EGFR mAb inhibitors
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