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The Promise and Challenges of Pathological
Complete Response (pCR) as a Novel Endpoint for
Drug Approval in High-Risk, Early-Stage Breast Cancer
W. Fraser Symmans, The University of Texas MD Anderson Cancer Center,
Houston, TX
The United States Food and Drug Administration (FDA) released draft guidance in May 2012 on the
use of pathological complete response (pCR) as a novel surrogate end point in neoadjuvant treatment
of high-risk, early-stage breast cancer to support accelerated drug approval. Following the release of
the draft, the Agency received comments from the public and is now in the process of developing the
final guidance document. Using the draft guidance and the comments that FDA received on it as a
framework, this panel will address issues such as defining and identifying the "high risk" population
who should be included in neoadjuvant registration trials; specific eligibility criteria for patients in
these studies in terms of clinical burden of disease and breast cancer subtypes; the amount of safety
and efficacy data needed to embark on a neoadjuvant registration trial; pCR and prediction of clinical
benefit. Recommendations on specimen handling, processing, and interpretation for evaluation of
pathological complete response will also be discussed. Following the presentations a panel discussion
will address the following: • How can we incorporate biomarkers to identify a high risk breast cancer
population for neoadjuvant trials and to assess clinical response to therapy? • How much efficacy and
safety data is necessary to embark on a neoadjuvant registration trial? • Is it ethical to give a new drug
to patients with curable early breast cancer after accelerated approval based on a small neoadjuvant
trial with a non-clinical primary endpoint? • How to address loco-regional management of the breast
and axilla within registration trials of neoadjuvant systemic therapy?
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Session Title: Patient-Derived Xenograft Models
of Cancer: Where Are We Going?
Matthew J. Ellis, Washington University Siteman Cancer Center, St. Louis, MO

Session Title: Colorectal cancer xenopatients: A preclinical
platform for precision medicine
Livio Trusolino. IRCC, Institute for Cancer Research, Torino, Italy
Although long-established cell lines remain the corner stone of cancer research they have many
limitations. In the current genomic era, a major concern is that DNA from the tumor of origin and the
patient donor’s germ-line is usually not available to establish whether genetic variants present in the cell
lines are somatic in origin and can be confirmed to be present in the tumor of origin before cell line
isolation. In fact, recent sequencing efforts have demonstrated significant variation among different
isolates derived from the same parental cell line. Furthermore, the details of the patients clinical course
was usually not recorded, consequently it is rarely known whether any particular cell line reproduces
disease phenotypes and drug-sensitivity patterns. These concerns can be addressed by the
developmemt of patient-derived xenografts (PDX). Increasingly panels of PDX models are expanding in a
number of disease sites, and in this session breast cancer, ovarian cancer and brain cancer will be
discussed. Preliminary evidence indicates that PDX models reproduce the gene and protein expression
patterns, and drug responses observed clinically. Comprehensive sequencing studies of PDX are in the
relatively early stages of analysis but show that PDX efficiently capture almost all of the genome-wide
variants observed in the tumor. In this session we will deal with the technical approaches for establishing
PDX models, approaches to comprehensive omics profiling of paired patient-PDX samples, and the use of
these models for drug development and personalized medicine.
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Session Title: Activating HER2 mutations in breast
cancer
Ron Bose. Washington Univ. School of Medicine, Saint Louis, MO
The genome sequencing results on over 800 breast cancers are already published and the
number of published breast cancer genomes is expected to soon exceed 1,000 genomes.
These discovery phase studies have started transitioning into functional studies that seek to
define the biological role or clinical significance of the genomic alterations found in breast
cancer. This session will provide an overview of this emerging area.
Data from 8 breast cancer genome-sequencing projects identified 25 patients with HER2
somatic mutations in cancers lacking HER2 gene amplification. Seven of these mutations are
activating mutations, including G309A, D769H, D769Y, V777L, P780ins, V842I, and R896C.
HER2 in-frame deletion 755-759, which is homologous to EGF receptor (EGFR) exon 19 inframe deletions, had a neomorphic phenotype with increased phosphorylation of EGFR or
HER3. L755S produced lapatinib resistance, but was not an activating mutation in our
experimental systems. All of these mutations were sensitive to the irreversible kinase inhibitor,
neratinib. Majority of HER2 somatic mutations in breast cancer patients are activating
mutations that likely drive tumorigenesis. Results suggest that patients with HER2 mutation–
positive breast cancers could benefit from existing HER2-targeted drugs
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Session Title: MET amplification as a potential
therapeutic target in gastric cancer
H. Kawakami et al. Kinki Univ. School of Medicine, Osaka-Sayama, Japan
Our aim was to investigate both the prevalence of MET amplification in gastric cancer as well
as the potential of this genetic alteration to serve as a therapeutic target in gastric cancer.
Experimental Design: MET amplification was assessed by initial screening with a PCR-based
copy number assay followed by confirmatory FISH analysis in formalin-fixed, paraffinembedded specimens of gastric cancer obtained at surgery. The effects of MET tyrosine kinase
inhibitors (MET-TKIs) in gastric cancer cells with or without MET amplification were also
examined.
Results: The median MET copy number in 266 cases of gastric cancer was 1.7, with a range of
0.41 to 21.3. We performed FISH analysis for the 15 cases with the highest MET copy
numbers. MET amplification was confirmed in the four assessable cases with a MET copy
number of at least 4, whereas MET amplification was not detected in those with a gene copy
number of <4. The prevalence of MET amplification was thus 1.5% (4 out of 266 cases).
Inhibition of MET by MET-TKIs resulted in the induction of apoptosis accompanied by
attenuation of downstream MET signaling in gastric cancer cell lines with MET amplification
but not in those without this genetic change.
Conclusion: MET amplification identifies a small but clinically important subgroup of gastric
cancer patients who are likely to respond to MET-TKIs. Furthermore, screening with a PCRbased copy number assay is an efficient way to reduce the number of patients requiring
confirmation of MET amplification by FISH analysis.
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Session Title: RET fusion gene: translation to the
therapy of lung adenocarcinoma
T. Kohno et al. National Cancer Center Research Institute, Tokyo, Japan
A considerable proportion of lung adenocarcinomas, the most common histological type of
lung cancer that comprises 40% of the total cases, develops through activation of oncogenes,
for example, somatic mutations in EGFR or KRAS or fusion of ALK, in a mutually exclusive
manner. Tyrosine kinase inhibitors targeting the EGFR and ALK proteins are effective in the
treatment of lung adenocarcinomas that carry EGFR mutations and ALK fusions, respectively.
We performed whole-transcriptome sequencing (RNA sequencing) of 30 lung adenocarcinoma
specimens from Japanese individuals to identify new chimeric fusion transcripts that could be
targets for therapy. Then, we identified KIF5B (kinesin family 5B)-RET fusion gene, as another
druggable oncogene that is present in 2% (6/319) of lung adenocarcinomas (Kohno et al., Nat
Med, 2012). The KIF5B-RET fusion leads to aberrant activation of RET kinase and is considered
to be a new driver mutation segregating from mutations or fusions in EGFR, KRAS, HER2 and
ALK. The RET fusion has preferentially been detected in well or moderately differentiated
tumors of never smokers.
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Session Title: Differential expression of immunoregulatory genes associated with PD-L1. Implications for
clinical blockade of PD-1/PD-L1 pathway in melanoma
Geoffrey D. Young, et al. Johns Hopkins, Baltimore, MD
Background: Blockade of the immunosuppressive PD-1/PD-L1 pathway has shown promising clinical
results in patients with treatment-refractory solid tumors including melanoma. PD-L1, a protein
displayed by many tumors, ligates the PD-1 co-inhibitory receptor on activated T cells. In the current
study, we assessed factors associated with PD-L1 expression in melanoma through differential gene
expression analysis.
Methods: PD-L1(+) vs. (-) melanomas were laser-capture microdissected (LCM) from FFPE specimens
and analyzed by whole genome array analysis. Diferentially expressed genes were submitted to the NIH
functional analysis tool DAVID to search for enrichment in biologically related groups.
Results: Analysis of PD-L1(+) vs. PD-L1(-) melanomas uncovered genes of interest in several
immunologically relevant pathways, including Defense Response and T-cell activation, overexpression of
genes associated with immunosuppression (PD-1, PD-L1, LAG-3, IL-10), activated CD8 T cells (CD8A, IFNγ, lysozyme, perforin, CCL5/RANTES), and antigen presenting cells (CD163, TLR3, CXCL1).
Conclusions: These experiments identified groups of functionally related, differentially expressed
immuno-regulatory genes in PD-L1(+) melanomas. These factors may coordinately create an
immunosuppressive tumor microenvironment, by synergizing to enhance PD-L1 expression on tumor
cells and to inhibit T cell function, helping to identify new ways to overcome adaptive immune
resistance in synergistic treatment combinations with PD-1/PD-L1 blockade.
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Session Title: Validation of Next Generation
Sequencing technologies in comparison to
current diagnostic gold standards for BRAF, EGFR and
KRAS mutational analysis
Clare McCourt et al. Queen's Univ. Belfast, Belfast, United Kingdom
BACKGROUND: Next Generation Sequencing (NGS) has the potential of becoming an important tool in clinical diagnosis and therapeutic
decision-making in oncology owing to its enhanced sensitivity in DNA mutation detection, fast-turnaround of samples in comparison to
current gold standard methods and the potential to sequence a large number of cancer-driving genes at the one time. We aim to test the
diagnostic accuracy of current NGS technology in the analysis of mutations that represent current standard-of-care, and its reliability to
generate concomitant information on other key genes in human oncogenesis.
METHODS: Thirteen FFPE clinical samples (8 lung adenocarcinomas, 3 colon carcinomas and 2 malignant melanomas) already genotyped
for EGFR, KRAS and BRAF mutations by current standard-of-care methods (Sanger Sequencing and q-PCR), were analyzed for detection of
mutations in the same three genes using two NGS platforms and an additional 43 genes with one of these platforms. The results were
analyzed using closed platform-specific proprietary bioinformatics software as well as open third party applications (including, among
others, the ‘Open’ CLC Genomics Workbench).
RESULTS: Our results indicate that the existing format of the NGS technology performed well in detecting the clinically relevant mutations
stated above, with apparent improved sensitivity, but may not be reliable for a broader unsupervised analysis of the wider genome in its
current design. They also illustrate the relevance of different bioinformatics curation approaches, allowing different degrees of stringency,
for the avoidance of potential false positives in the broader choice of genes selected, when compared with the expected mutation
frequencies from sources such as the COSMIC database, for the tumor types analyzed. The systems are also able to detect other
mutations outside the expected ones representing the current main "standard-of-care", the significance of which are uncertain at this
point.
CONCLUSIONS: Our study represents a diagnostically lead validation of the major strengths and weaknesses of this technology in its
current state of development before consideration for diagnostic use.
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The OncoNetwork Consortium: A European
Collaborative Research study on the development
of an Ion AmpliSeq gene panel targeting hot spots in
colon and lung cancers
N. Normanno et al. INT-Fondazione Pascale, Naples, Italy
The knowledge of molecular alterations involved in colorectal carcinoma (CRC) and non-small-cell lung carcinoma (NSCLC) has
significantly increased in the past few years. Molecular subgroups of tumors carrying mutations in druggable genes have been identified
in CRC and NSCLC. In this respect, the availability of approaches that are compatible with small amounts of input DNA from FFPE tissue
and that allow a rapid screening of a large number of somatic mutations is definitely needed. Ion AmpliSeq™ technology introduces a
groundbreaking workflow enabling the rapid sequencing of hundreds of mutations with low allele frequency using as little as 10ng of
DNA per reaction. The OncoNetwork Consortium is a European collaborative effort of 8 Cancer Translational Research Institutions to
evaluate a custom panel targeting hotspots mutations in 22 genes implicated in CRC and NSCLC. In particular, 7 labs will test the gene
panel in 3 phases using 180 retrospective FFPE samples previously tested with orthogonal technologies, and 1 lab will perform
confirmatory testing on novel SNPs According to the established workflow, 10 ng of genomic DNA are used with a single primer pool
that includes 86 pairs of primers spanning 15.7kb of targets. Individual libraries are barcoded during the ligation step, quantified and
pooled 5 by 5 for amplification on spheres using the Ion OneTouch™ 200 Template Kit v2. Spheres are loaded on Ion 316 chip for
sequencing with the Ion PGM™ Sequencer using the Ion PGM™ 200 Sequencing Kit. Results are analyzed using the Ion Reporter™
Software v1.2. In the first phase of the project, 7 labs received the same 5 blind, control FFPE samples. The average coverage obtained
for the genes included in the panel ranged between 1.000x and 6.000x. The percentage of reads on target was 88-93% for all samples
except for a sample showing a mean of 77%, with an average per base accuracy >98% for all the samples. Data analysis confirmed that
all laboratories identified the expected mutations, when using a mapping quality value (MQV) of 4 as first filter. In the second phase of
the project, each lab submitted to the consortium 10 previously tested CRC or NSCLC FFPE samples and received back 10 blind samples
for sequencing. These samples were expected to contain 5 to 10 variants including point mutations and indels. The six labs that
completed this phase were able to detect all the expected variants. Therefore, a 100% true positive rate was found in controls and blind
study. The third phase of the project is ongoing and involves the assessment in each participating lab of 10 NSCLC and 5 CRC samples
with a low percentage of tumor cells. In conclusion, the preliminary results suggest that the Onconetwork Ion AmpliSeq Colon and Lung
Cancer panel is able to detect with high sensitivity and reproducibility the most frequent mutations of CRC and NSCLC by using a just 10
ng of DNA from FFPE samples.
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sequencing with the Ion PGM™ Sequencer using the Ion PGM™ 200 Sequencing Kit. Results are analyzed using the Ion Reporter™
Software v1.2. In the first phase of the project, 7 labs received the same 5 blind, control FFPE samples. The average coverage obtained
for the genes included in the panel ranged between 1.000x and 6.000x. The percentage of reads on target was 88-93% for all samples
except for a sample showing a mean of 77%, with an average per base accuracy >98% for all the samples. Data analysis confirmed that
all laboratories identified the expected mutations, when using a mapping quality value (MQV) of 4 as first filter. In the second phase of
the project, each lab submitted to the consortium 10 previously tested CRC or NSCLC FFPE samples and received back 10 blind samples
for sequencing. These samples were expected to contain 5 to 10 variants including point mutations and indels. The six labs that
completed this phase were able to detect all the expected variants. Therefore, a 100% true positive rate was found in controls and blind
study. The third phase of the project is ongoing and involves the assessment in each participating lab of 10 NSCLC and 5 CRC samples
with a low percentage of tumor cells. In conclusion, the preliminary results suggest that the Onconetwork Ion AmpliSeq Colon and Lung
Cancer panel is able to detect with high sensitivity and reproducibility the most frequent mutations of CRC and NSCLC by using a just 10
ng of DNA from FFPE samples.

Nuevos marcadores en cáncer y
biología tumoral - AACR 2013
Mensajes finales
1. Importancia de la adecuada valoración de la pCR en cáncer de
mama en tratamiento neoadyuvante: estandización de
procedimientos
2. Nuevos biomarcadores predictivos (dianas terapéuticas) en
cáncer: HER2, MET, RET, PD-L1
3. Nuevas tecnologías: ultrasecuenciación

