
heterogeneity following treatment exposure. Biopsies were profiled using RNA and
whole exome sequencing (WES) as well as high-density Single-Nucleotide
Polymorphism (SNP) array.

Results: Profiling of 45 samples with both high-density SNP array and WES revealed
97.4% similarity between both technologies in the identification of genes targeted by
copy number (CN) changes. The metastatic and primary tumor had similar somatic
copy number aberration (SCNA) profiles. Using chemo-naı̈ve biopsies, we identified
120 CN gains and 47 CN losses that were significantly associated with patient progres-
sion free survival. Integrative analysis with transcriptomic data from the same samples
revealed that only 10% of the CN gains and 17% of the CN loss regions showed con-
cordance between SCNA and expression levels. Similarly, at the gene level, higher con-
cordance between SCNAs and expression change was observed in CN deletions
compared to CN amplifications (11% vs 4.2%), suggesting other regulatory mecha-
nisms involved. Interestingly, some of the genes showing high correlation between
SCNA and gene expression were previously known for their involvement in cancer
such as MYC and CD44. For each paired sample pre/post or post/post from the same
patient, we computed a heterogeneity score (HS) based on SCNA calling using as two
parameters, identical type of event called and 70% reciprocal overlap. We found high
temporal intra-tumor heterogeneity in our cohort with a mean value of HS¼ 0.84
(range: 0.47-0.98). As expected, we observed more heterogeneity when comparing
intra-patient inter-tumors heterogeneity (mean¼ 0.89, range: 0.77-0.95).
Interestingly, the intrinsically resistant lesion had a lower score, and pre/post samples
from the same or different lesion having the same response to treatment were less heter-
ogeneous. This implies that acquisition of resistance correlates with an increase in
genomic changes.

Conclusion: Overall, we showed that liver metastasis and primary tumors from mCRC
patients have similar SCNA profiles. From a technical perspective, we concluded that
the use of WES data to identify genes located in SCNAs (gain and loss) is comparable to
high-density SNP array. From a clinical point of view, we showed that approximately
10% of the genes affected by SCNA showed concordant changes in expression and
therefore the use of CN results may not be suitable for making therapeutic decision.
Furthermore, the high intra-tumor heterogeneity observed following treatment expo-
sure highlights the importance of post-treatment biopsies to identify and understand
mechanisms of mCRC resistance.

PD� 007 Network analysis of colon cancer invasiveness using gene
expression data
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Introduction: More than 95% of colon cancers develop from adenoma, and there are
many pathways and genes related to its development, analyzed through molecular anal-
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Firebrowse in V2 expression level (Ver. 1.1.35). We picked the samples with tumor
from the data and separated them into two groups, based on lymph node metastasis
(High grade vs. low grade). To construct the network, conditional independence graphs
with least absolute shrinkage and selection operator (LASSO) regression was used. The
hub nodes of each groups were estimated through degree centrality, betweenness cen-
trality, Eigenvector centrality and page rank, and the analysis was carried out through
NodeXL software. We also compared our result with the analysis using conventional
analytic method, Differentially Expressed Gene (DEG).

Results: Total patient numbers of high grade and low grade were 188 and 207, respec-
tively, and topologies of both network were considered scale-free. (R2, 0.79 vs. 0.80)
High grade colon cancer network had 17009 vertices, and average vertex to vertex dis-
tance was 5.87. Low grade colon cancer network had 16636 vertices, and average vertex
to vertex distance was 5.65. The largest group in high grade colon cancer network had
4273 vertices and 16608 unique edges, and the largest group in low grade colon cancer
had 5536 vertices and 20682 unique edges. In high grade colon cancer network, PCNP
gene was the most important vertex in degree centrality and betweenness analysis, and
CHRNA4 gene was the most important vertex in page rank centrality analysis. In low

grade colon cancer network, ZEB1 gene was the most important vertex in degree cen-
trality and page rank analysis and PCNP in Eigenvector centrality analysis and
GRPASP1 gene in betweenness centrality analysis.

Conclusion: PCNP gene may be related to colon cancer, thus further research is needed
about the relation of PCNP gene and colon cancer. Since HEG1 gene is important ver-
tex in high grade colon cancer, it may be used as therapeutic target and tumor marker
in colon cancer. Although further validation process is needed to confirm these genes’
role in colon cancer, these finding of network analysis could narrow the candidate genes
in colon cancer and my give some road map to colon cancer treatment.

PD� 008 Molecular characterization of immune microenvironment in
colorectal cancers with microsatellite instability by digital RNA
counting
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Introduction: Alterations in the mismatch repair (MMR) mechanism in colorectal
cancers (CRCs) lead to high levels of microsatellite instability (MSI-h) causing consid-
erable endogenous immune anti-tumor response, counterbalanced by immune inhibi-
tory signals. We evaluated the mRNA immune-profile of a series of MSI-h CRCs to
identify new potential targets for future CRC immunotherapy trials by combining an
extensive gene expression analysis and the clinicopathological characteristics such as
presence of metastases, staging, genotype and primary tumor sidedness.

Methods: Fifty primary MSI-h CRCs were analysed. Among these, 24 were non-meta-
static, 13 had metachronous metastases and 13 had synchronous metastases. According
to tumor staging 26 were stage I – II, 10 stage III and 14 stage IV at the time of diagnosis.
Mutational status was as follows: 12 samples were RAS mutated, 22 BRAF mutated and
16 RAS and BRAF wild type. Finally, 36 tumors were right-sided and 14 left-sided.
NanoString nCounterVR PanCancer Immune Profiling Panel (Seattle, WA, USA), cov-
ering 730 immune-related genes, was employed to measure gene expression. A linear
regression analysis was performed to investigate the differential gene expression related
to above mentioned clinicopathological characteristics. The Benjamini-Yekutieli false
discovery rate (FDR) was used for adjusting p-values. In this study we set a FDR<0.05
to select differentially expressed genes.

Results: Several immune-related genes resulted differentially expressed according to
primary tumor sidedness. Most of the deregulated genes showed higher expression in
right-sided compared to left-sided MSI-h CRCs and belong to the following “immune
response categories”: chemokines (STAT1, CXCL10, CXCL13), innate immune
response (ATG5, MAP2K1), T-cell functions (IDO1, LAG3, PTPRC), antigen process-
ing (HLA-DPA1, HLA-DPB1, PSMB7), cytotoxicity (GNLY, GZMA), adhesion
(ITGAE), NK cell functions (KLRC2) and cell cycle check point (CASP3). No signifi-
cant differences based on presence of metastases, tumor stage or mutational status were
observed.

Conclusion: Immune-related genes investigated in this study are heterogeneously
expressed in MSI-h CRCs. Interestingly, genes mainly implicated in the inhibition of
the immune system are more expressed among right- than left-sided CRCs, thus sug-
gesting a potential different responsiveness to checkpoint inhibitors. According to their
putative role in the clinical practice, these preliminary results deserve further
validation.

PD� 009 Emergence of KRAS mutation may play a major role in the
secondary resistance to EGFR blockade
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Introduction: Oncogenic KRAS mutations are negative biomarkers of response to epi-
dermal growth factor receptor (EGFR) blockade. KRAS mutation is usually detected in
biopsies of primary colorectal tumors. However, the genomic profiles of primary
tumors and metastases are not always concordant, and chemotherapeutic agents and
targeted drugs can alter the tumor molecular landscape. Circulating tumor DNA
(ctDNA) is a novel tool to detect molecular heterogeneity. In this study, we tried to
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