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Molecular profiling of Sq-NSCLC with
enhanced FGFR1-4 and MET gene
expression – NGS pilot study

NGS gene expression profile

The relative genes expression normalized to
CHMP2A/GPI/RAB7A/VCP

Detailed, NGS analysis of selected cases revealed the
different expression profiles of analyzed genes in the
individual samples ”see Fig. 2”.

We aimed to evaluate FGFRs, MET and other gene aberrations in
Sq-NSCLC and to compare the gene expression levels assessed by
Real-time PCR and next-generation sequencing (NGS).

— Material and Methods —
First, the enhanced FGFR1-4 and MET expression (Real-time PCR) was
determined in 11 out of 30 primary, fresh-frozen Sq-NSCLC. Then, five
tumors with overexpression (stage IA3–IB) and corresponding
adjacent tissue were sequenced with the use of Next Generation
Sequencing (NGS: DNA-TST15 (Illumina) and/or RNA-FusionPlex Lung
panel (Archer) ”see Fig. 1”.
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Figure 2. NGS gene expression profile in tumor tissue (M-X) and normal adjacent
tissue (M-XP, if available).

Figure 1. The FGFR1-4 and MET relative expression
(2^-dCT, Real-time PCR) normalized to POLR2A and
ACTB in tumor tissue (M-X) and normal adjacent
tissue (M-XP, if available) in selected cases for NGS
testing - with the use of DNA or DNA and RNA.
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Comparison of FGFRs and MET expression
levels with the use of Real-time PCR and NGS
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The FGFRs and MET expression levels investigated in
Real-time PCR and NGS were highly correlated ”see Fig. 3”.

Correlation:
r=0.9;
p=0.037

Tumor sample
with variant

M-115

Tumor samples
without variant
Adjacent-tumor tissues
without variant

Correlation:
r=1

Correlation:r
=0.9;
p=0.037

Tumor sample
with variant

M-135

Tumor samples
without variant
Adjacent-tumor tissues
without variant

M-105

KRAS

— Conclusion —

0.128

946

7405

Somatic

0.278

902

3248

Somatic

0.377

1590

4215

Somatic

0.250

2209

8848

Somatic

0.301

20596 68351

Somatic

0.321

9814

Somatic

0.593

15045 25375

Somatic

0.627

13933 22205

NM_004985.3

0.8420

4653

5526

MET

0.2834

2453

8656

NM_001127500.3

M-115

FGFR3
NM_000142.4

0.4940

124

251

MET

0.5271

817

1550

NM_001127500.3

M-135

FGFR3
NM_000142.4

0.0385

10

260

M-135
M-135P
M-138

MET

0.3512
0.5195

151
173

430
333

NM_001127500.3

BRAF
NM_004333.4

0.4170

1010

2422

0.4185

1011

2416

2035

4791

c.35G>C
p.(Gly12Ala)
Somatic
Pathogenic
c.2962C>T
p.(Arg970Cys)
Unknown
Uncertain significance
c.746C>G
p.(Ser249Cys)
Unknown
Pathogenic
c.1124A>G
p.(Asn375Ser)
Unknown
likely benign
c.1206dup
p.(Lys403GlnfsTer93) Somatic
Unknown
c.3029C>T
p.(Thr1010Ile)
Germline
Uncertain significance
c.1405G>T
Uncertain significance
p.(Gly469Ter)
Somatic
Pathogenic
c.1406G>T
p.(Gly469Val)
Somatic
pathogenic
c.1405_1406delinsTT
p.(Gly469Leu)
Somatic
Unknown

M-105

Tumor sample
with variant
Tumor samples
without variant
Adjacent-tumor tissues
without variant

M-105

Tumor sample with
variant
vs tumor samples
without variant
Tumor sample with
variant
vs adjacent-tumor
tissues without variant

Tumor sample with
variant
vs tumor samples
without variant
Tumor sample with
variant
vs adjacent-tumor
tissues without variant

FGFR3, c.1206dup

FGFR3, c.1206dup

Tumor sample with
variant
vs tumor samples
without variant
Tumor sample with
variant
vs adjacent-tumor
tissues without variant

MET, c.2962C>T
c.2962C>T
MET,

Tumor sample
with variant
Tumor samples
without variant

KRAS, c.35G>C

Figure 3. Normalized FGFR1-3 and MET expression based on Real-time PCR and NGS
results. For M-138P only the NGS results were available.
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DNA: Variants detection (TruSight
Tumor15 panel, TST15, Illumina)
The NGS results were analyzed in
Variant Interpreter software
(Illumina). The TST15 panel identiﬁes
hotspot mutations in KRAS, EGFR,
TP53, PIK3CA, BRAF, ERBB2, FOXL2,
GNA11, GNAQ, KIT, NRAS, PDGFRA,
RET, AKT1 and MET.
Variants calling: variants with allele
frequency of ≥5%, allele count of
≥10% and that covered ≥100 reads
were listed. Additionally, variants
with allele frequency of ≥ 2%, a
minimum sequencing depth of
≥100 reads, and a minimum variant
depth of 10% were kept and listed if
they were found in ClinVar or
COSMIC data bases or had the
deleterious impact on protein.

c.659A>G
p.(Tyr220Cys)
likely pathogenic
c.880G>T
p.(Glu294Ter)
pathogenic
c.35G>C
p.(Gly12Ala)
pathogenic
c.1797A>T
p.(Thr599=))
Unknown
c.49G>A
p.(Glu17Lys)
likely pathogenic
c.769C>G
p.(Leu257Val)
Uncertain significance
c.949delC
p.(Gln317SerfsTer28)
pathogenic
c.740_755del
ACCGGAGGCCCATCCT p.(Asn247ThrfsTer93)
Unknown

NM_004333.4

MET

RNA: Fusions, variants and expression detection
(Archer FusionPlex Lung panel)
The NGS results were analyzed in Archer analysis
software v6.0 (Archer Dx). The Archer FusionPlex lung
panel is composed of primers for 14 gene of interest
(ALK, BRAF, EGFR, FGFR1-3, KRAS, MET, NRG1, NTRK1-3,
RET, ROS1) and for 4 housekeeping genes (CHMP2A,
GPI, RAB7A and VCP).
Gene expression calculation: the relative gene
expression level was assessed based on the ratio of
unique RNA reads originating from probes across the
targeted genes and housekeeping genes.
Gene fusions and novel isoforms calling: total number
of supportive reads ≥5, percent of reads at breakpoint
supporting fusion ≥10% and number of supportive
reads with unique start sites ≥3.
Variants calling: variants with allele frequency of ≥5%,
alter allele count of ≥10% and covered ≥100 reads
were listed. Additionally, variants with allele frequency
of ≥2%, a minimum sequencing depth of ≥100 reads
and a minimum variant depth of 10% were kept and
listed if they were found in ClinVar or COSMIC data
bases or had the deleterious impact on protein.
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DNA and RNA analysis
revealed multiple
frameshifted, missense
and synonymous variants.
Somatic, clinically
important variants were
detected in all analyzed
tumors (100%)”see Table 1”.

Table 1. NGS-detected variants
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— Study Aims —
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Somatic / pathogenic gene sequence variants
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FGFR inhibitors are investigated as a potential treatment option for
squamous non-small cell lung cancer (Sq-NSCLC). It was suggested
that genomic aberrations other than FGFR1 expression might affect
response to FGFR inhibitors. DNA and RNA profiling is a key to
understanding the Sq-NSCLC biology and discovery of candidate
biomarker(s).
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— Results —

— Background —
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Parallel analysis of identified
variants and genes expression
levels revealed that tumors
carrying variants in:
o FGFR3 - c.746C>G; c.1206dup
and
o MET - c.2908C>T
had higher gene expression
compared to:
• non-mutated tumors (fold
change: FC=27; FC=10.5;
FC=6.5, respectively)
• adjacent-tumor tissue (FC=12;
FC=4.5; FC=11.5, respectively)
while KRAS expression level was
independent from the c.35G>C
occurrence (FC=1) ”see Fig. 4”.
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Figure 4. FGFR3, MET and KRAS (NGS) gene expression in tumor samples with identified variants,
compared to tumor and adjacent-tumor tissues without variants

We revealed pathogenic variants in major cell signaling pathways, some associated with increased FGFR3 and MET
expression. Yet, the limited size of the study group, necessitates further research to confirm current observations.
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