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INTRODUCTION
Our project concerns characterization of cellular response to CPL-304-110, a novel
selective inhibitor of Fibroblast growth factor receptor (FGFR), recently developed by
Polish pharmaceutical company CelonPharma. We search for potential biomarkers with
the ability to predict response to this drug.
In this preliminary study we analyzed signaling pathways which are differentially
regulated in two variants of H1703 lung cancer cell line: wild type, which is sensitive to
CPL-304-110 and H1703-R which is resistant.
Affected signalling pathways were selected based on the data from array-based
comparative genomic hybridization (aCGH) and from new generation sequencing (NGS)
of the transcriptome (RNA-seq).

Genes up- and downregulated in resistant H1703 versus
sensitive H1703 (RNA-seq results)

AIM
The aim of this preliminary study was to assess which signaling pathways are
differentially regulated in lung cancer cell line H1703-R, resistant to CPL-304-110, as
compared to wild type (sensitive) H1703 cells.
Next, we will try to find within these pathways the genes with significantly changed
expression. Such genes may potentially be used as a predictive biomarkers correlated
with the cancer cell sensitivity or resistance to the novel FGFR inhibitor, CPL-304-110.

RESULTS AND DISCUSSION
Development of resistance towards novel FGFR inhibitor
CPL-304-110 induces significant genomic rearrangements

FC - fold change
The Tables show 10 upregulated (red) and 10 downregulated (green) genes in resistant H1703-R versus
sensitive H1703 cells (Arbitrarily selected from among top most highly changed transcripts and showing the
highest statistical significance). Transcriptome sequencing (RNA-seq) was performed on the Illumina
HiSeq4000 Platform using the standard paired-end protocol.

Signaling pathways highly affected in H1703 cell line due to
development of resistance to FGFR inhibitor
H1703_R

aCGH

RNAseq

Array-based comparative genomic hybridization (aCGH) revealed significant copy numer
changes (amplifications and deletions) in the genome of resistant versus sensitive cells.
The Table shows copy numer changes compared between resistant and sensitive H1703 cell
lines (only selected chromosomes). Red color denotes deletions while blue – amplifications.
Genomic DNA was analyzed by hybridization to the 60K SurePrint G3 Unrestricted CGH arrays
(Agilent) and subsequent comparison to the reference genome (normal human Caucassian male).

List of genes which differ by copy number between resistant (R)
and sensitive (S) H1703 cell line variants
Signaling pathways involving FGFR

Signaling Pathways concordantly revealed by aCGH and RNAseq

Signaling pathways were selected using REACTOME Pathway Knowledgebase, based on the
list of genes obtained from aCGH and RNAseq experiments.

CONCLUSIONS

The copy number of particular gene was assessed
based on comparison with reference genome
(normal human Caucasian male).

• Our study allowed to detect genome rearrangements and gene expression changes in
H1703 lung cancer cells, which were induced during development of resistance toward
the novel FGFR inhibitor CPL-304-110 (CelonPharma).
• The results of aCGH indicate that genomic regions affected by copy numer changes
(amplifications and deletions) contribute to signaling pathways involved in proliferation,
survival, apoptosis, differentiation, cell cycle, cellular motility and metabolism.
• Sequencing of cellular transcriptome (RNAseq) revealed that resistant cell line H1703-R
shows significantly changed expression of many genes engaged in signaling pathways
related with structure and function of extracellular matrix. Interestingly, among affected
pathways were also those related with FGFR signaling, ERBB and GRB2 signaling,
regulation of PTEN gene transcription.
• Further studies are in progress that will select and validate potential molecular markers
of sensitivity/resistance toward novel FGFR inhibitor. Such molecular markers will help
to identifiy the subset of patients that can benefit from the therapy with this novel drug.
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