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Background: MPM is a highly aggressive pleural tumor associated with asbestos expo-
sure. The ability to analyze entire genomes opens the door to identification of new
treatments.

Methods: RAMES is a ongoing phase II study to evaluate the efficacy and the safety of
the addition of ramucirumab to gemcitabine as the second-line treatment in 160 pts
with MPM. We designed a custom panel covering 1040 amplicons spanning 33 genes
frequently altered in MPM. To establish the genetic asset of MPMs we used an ampli-
con-based next generation sequencing approach.

Results: To date, 40 FFPE mesothelioma cancer tissues were successfully sequenced A
total of 2930 variants passing quality filters were detected. Focusing on potentially func-
tional alterations, polymorphisms and non-coding variants were excluded, leaving 143
alterations in 23 of the analyzed genes. Of these, 59.4% (85/143) were missense muta-
tions, 22.4% (32/143) lead to frameshift alteration of the gene sequence, 13.3% (19/
143) were splice variants, while the remaining 4.9% (7/143) were start loss, stop gain
alterations and deletion. 97.5% of patients (39/40) displayed at least one mutation,
while the average number of mutations per sample was 3.6 (range 0-8), confirming the
high mutational load of these tumors. The most frequently altered genes identified
were PIK3CA (62.5%), RDX (40%), MXRA5 (20%), BAP1 (15%), NF2 (15%).
Molecular analyses have been correlated with Histology and Stage (thoracic vs extra-
thoracic MPM). We found the following NF2, PIK3CA, RDX altered genes in 9 biphasic
tumor and MXRA5, NF2, PIK3CA, RDX, CUL1, BAP1, NF2, TAOK1 altered genes in
31 ephitelioid tumor. We observed a significant correlation between mutations in RDX
gene (23.1%) and extrathoracic MPM. CUL1 and RDX genes were found in pts with
progression free survival�6 months from prior treatment.

Conclusions: This preliminary data supports the generation of a genetic signature
based on tumor mutational status useful to discriminate MPM with different clinico-
pathological features and possible correlation with treatment choice.
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Background: We targeted NMI based on our previous proteomics analysis using FFPE
breast cancer samples with neoadjuvant settings and text-mining analytics to verify
NMI as a target agent to overcome chemoresistance through in vitro and in vivo
studies.

Methods: Quantitative proteomics was analyzed for three different breast cancer cell
lines with NMI gene silencing. We performed computation pathway enrichment based
on domain knowledge for text-mining and bioinformatics tools to identify critical
pathways related to chemotherapeutic sensitivity. A total of 8 breast cancer cell lines
with or without endogenous chemoresistance were enrolled to define the important
pathways and molecules in determining chemosensitivity through cell-titer glo assay,
FACS, 3D spheroid and invasion assay, ROS assay by DCFDA and Mitotracker.
Interaction network analyses were investigated to define the signaling pathway land-
scapes with public network databases and bioinformatic network evaluations. To verify
the chemosensitive roles of NMI in vivo setting, we are conducting animal tests and
immunostaining in human breast cancer samples where the patients received neoadju-
vant chemotherapy.

Results: A total of 972 were confirmed to be significantly altered proteins after NMI
gene silencing. A vast number of cell cycle-related proteins, which were downregulated
considerably in NMI suppressed group led us to verify NMI’s biological function on
chemosensitivity through molecular biology-driven assays. Cell-titer glo assay and
FACS revealed significantly induced cytotoxicity and apoptosis in both hormone recep-
tor positive and negative groups without NMI gene after treatment with three different
chemotherapeutic agents. The 3D-spheroid assay demonstrated a reduced spheroid

formation in the case group. DCFDA and Mitotracker assay revealed increased intracel-
lular and intramitochondrial ROS levels. We built biological network models based on
in-silico and biology-driven assays. Currently, we are conducting in vivo validation
using an animal test model and human samples.

Conclusions: Our biological evidence for NMI can provide novel insights to overcome
chemo-resistance in breast cancer.
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Background: Women treated for breast cancer (BC) are at risk to develop a subsequent
lung cancer (LC; relative risk ranging from 1.38 to 5.05), especially in case of smoking
history and if adjuvant radiation (aRT) was administered for BC. We hypothesized that
genetic variants might predispose patients (Pts) to develop LC after BC. Our aim was to
perform whole exome sequencing (WES) to identify genes associated with such
predisposition.

Methods: 28 women with diagnosis of LC after BC (Study Population, SP) were
enrolled, as well as 32 women treated for BC and with no secondary cancer after a fol-
low-up�10 years (control population; CP). DNA was extracted from tumors and nor-
mal tissue samples from both SP and CP. Libraries were prepared with Agilent
SureSelect All Exon kit and sequenced on Illumina HiSeq2500. Variant calling was per-
formed with FreeBayes software.

Results: The median age of SP at BC diagnosis was 63.5 years (range: 47-76); the
median interval between diagnosis of BC and occurrence of LC was 4.5 years (range: 0-
11). 13 Pts (46%) were never-smokers and, among the 21 Pts who had received aRT, 13
(62%) developed ipsilateral LC. At somatic analysis, no common mutation among
known driver genes was shared between each BC and LC pair in SP Pts. WES performed
on BC and LC samples identified two mutational signatures (S1 and S2). S1 (C>T sub-
stitutions) was observed in all BC samples and 16/28 (57%) LC samples and was more
frequent in never-smokers (11 vs. 5 Pts) and among Pts who developed ipsilateral LC
after aRT (10 vs. 6 Pts). S2 (C>A transversions) was observed in 12/28 LC samples
(43%) and was strongly associated with smoking habit (10 vs. 2 Pts). When compared
with COSMIC libraries, S2 results were similar to COSMIC 4, common in LC samples
collected from smokers. Since S1 was largely shared between paired BC and LC samples,
we explored the eventuality of a genetic predisposition to S1-related malignancies with
a gene-based burden test over rare germline variants in normal tissue of S1-LC Pts com-
pared with CP Pts; 249 candidate genes were identified (FDR<0.05).

Conclusions: Our data identified two mutational signatures underlying the LC devel-
opment. Germline analysis suggests that genetic variants may contribute to increase the
risk of LC after BC.
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Background: In recent decades, 5 intrinsic molecular subtypes have been characterized
according to variation in gene expression patterns of breast cancer. However, in real-
world practice, immunohistochemistry (IHC)-based classification such as estrogen
receptor (ER), progesterone receptor (PR) and human epidermal growth factor
(HER2) are routinely used. We aimed to analyze the discordance between IHC-based
surrogate subtyping and PAM50 intrinsic subtypes and to assess overall survival (OS)
according to discordance.
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