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• Genomics is moving to the forefront of medicine because new technologies are 
transforming health care: 

• preventive care,

• determining treatment options,

• reproductive health counseling, as well as in screening for infertility and newborn genetic 
disorders. 

• treating global outbreaks like COVID-19,

• … and the development of advanced therapeutics for diseases such as cancer.

The Role of Genomics in Personalized Medicine

Access, the main problem with genomic medicine

• Understanding: i.e a broad lack of molecular-clinical understanding

• Cost: i.e insurance barriers.



• CIMA LAB Diagnostics is the genetic and phenotypic diagnostic laboratory of the 
Clínica Universidad de Navarra (CUN).

The Role of CIMA LAB Diagnostics

https://www.unav.edu/web/cimalab



• Improve the quality of medical care, by making the newest biomarkers available
to medical professionals to support diagnosis. 
• Quality Control & Assurance (QC & QA)
• Turnaround time (TAT)
• Newest technology. 

• Collaborate in research projects and clinical trials. 

The Role of CIMA LAB Diagnostics

QuantStudio Absolute Q digital PCR
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Constitutional testing

and 
molecular tumor characterization

Three-angle strategy to advance in cancer management

Solid biopsy Liquid biopsy



1.- Constitutional testing

• NGS-gene panel testing 
• ISO15189 accredited in house 91 

PanCancer gene panel 
• Internal and external control samples including

commercial samples (i.e., Coriell and Seracare) and 
proficiency testing programs (i.e., EMQN). 

• Whole-exome or whole-genome 
sequencing

Three-angle strategy to advance in cancer management



2.- Solid biopsy tumor characterization

• NGS-gene panel testing 
• 161- gene panel 

• 4.5% with inherited pathogenic sequences

Three-angle strategy to advance in cancer management



2.- Solid biopsy tumor characterization requires validation, so control samples 

• Internal control samples
• External control samples:

• Proficiency testing programs, 
• for example EMQN

QCEAA.XXX MB Variante VAF(EMQN) VAF(CIMALAB)

QCE18.001 MB10459 NM_005228.5(EGFR):c.2155G>A p.(Gly719Ser) 33 33

QCE18.001 MB10459 NM_004985.5(KRAS):c.35G>A p.(Gly12Asp) 50 48

QCE18.001 MB10461 NM_005228.5(EGFR):c.2390G>C p.(Cys797Ser) 15 13

QCE18.001 MB10461 NM_005228.5(EGFR):c.2369C>T p.(Thr790Met) 15 16

QCE18.001 MB10461 NM_005228.5(EGFR):c.2573T>G p.(Leu858Arg) 25 26

QCE18.001 MB10464 NM_005228.5(EGFR):c.2582T>A p.(Leu861Gln) 5 5

QCE18.001 MB10465 NM_005228.5(EGFR):c.2236_2250del p.(Glu746_Ala750del) 12 7.1

QCE18.001 MB10466 NM_005228.5(EGFR):c.2155G>A p.(Gly719Ser) 33 37

QCE18.001 MB10468 NM_004333.4(BRAF):c.1799T>A p.(Val600Glu) 66 65

QCE19.004 MB13952 NM_000546.5(TP53):c.643A>G p.(Ser215Gly) 100 100

QCE19.004 MB13954 NM_002524.5(NRAS):c.182A>T p.(Gln61Leu) 4.5 4.66

QCE19.004 MB13954 NM_004333.6(BRAF):c.1798_1799delinsAA p.(Val600Lys) 5 5.2

QCE19.004 MB13954 NM_005228.5(EGFR):c.2390G>C p.(Cys797Ser) 7 5.5

QCE19.004 MB13954 NM_000546.5(TP53):c.643A>G p.(Ser215Gly) 100 100

QCE19.004 MB13956 NM_004985.5(KRAS): c.436G>C p.(Ala146Pro) 23 23.9

QCE19.004 MB13956 NM_005228.5(EGFR):c.2303G>T p.(Ser768Ile) 27 26.64

QCE19.004 MB13956 NM_004333.6(BRAF):c.1798_1799delinsAA p.(Val600Lys) 33 34.35

QCE19.004 MB13956 NM_000546.5(TP53):c.643A>G p.(Ser215Gly) 100 100

QCE20.001 MB17520 NM_005228.5(EGFR):c.2369C>T p.(Thr790Met) 5 5

QCE20.001 MB17520 NM_002524.5(NRAS):c.351G>T p.(Lys117Asn) 9 10

QCE20.001 MB17520 NM_005228.5(EGFR):c.2573T>G p.(Leu858Arg) 10 10

QCE20.001 MB17520 NM_004985.5(KRAS): c.34_36delinsTGG p.(Gly12Trp) 10 11

QCE20.001 MB17520 NM_006218.4(PIK3CA):c.3140A>G p.(His1047Arg) 16 19

QCE20.001 MB17520 NM_000222.2(KIT): c.1504_1509dup p.(Ala502_Tyr503dup) 30 27

QCE20.001 MB17520 NM_000546.5(TP53):c.643A>G p.(Ser215Gly) 100 100

QCE20.001 MB17522 NM_000546.5(TP53):c.643A>G p.(Ser215Gly) 100 100

QCE20.001 MB17524 NM_004333.6(BRAF):c.1798_1799delinsAA p.(Val600Lys) 3 5

QCE20.001 MB17524 NM_000222.2(KIT):c.1961T>C p.(Val654Ala) 10 10

QCE20.001 MB17524 NM_002524.5(NRAS):c.183A>C p.(Gln61His) 9 12

QCE20.001 MB17524 NM_004985.5(KRAS): c.351A>C p.(Lys117Asn) 14 14

QCE20.001 MB17524 NM_000546.5(TP53):c.404G>T p.(Cys135Phe) 15 16.23

QCE20.001 MB17524 NM_000546.5(TP53):c.643A>G p.(Ser215Gly) 100 100

QCE20.001 MB17524 NM_005228.5(EGFR):c.2300_2308dupCCAGCGTGG p.(Ala767_Val769dup) 19 18.1

R² = 0.9976
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2.- Solid biopsy tumor characterization requires validation, so control samples 

• Internal control samples
• External control samples:

• Proficiency testing programs, 
• for example EMQN

• Commercial samples:
• SeraCare samples –

• FFPE Fusion RNA

18/18 fusions

Three-angle strategy to advance in cancer management



2.- Solid biopsy tumor characterization requires validation, so control samples 

• Internal control samples
• External control samples:

• Proficiency testing programs, 
• for example EMQN

• Commercial samples:
• SeraCare samples –

• FFPE Fusion RNA
• FFPE Tumor DNA

(18/18 SNVs)

(3/3 CNVs)

(7/10 indels)
* 2 within homopolimeric regions
* 24 base del instead of 18 base del

Three-angle strategy to advance in cancer management



2.- Solid biopsy tumor characterization has its own limitations

• Might not be an option – patient condition or tumor size/localization
• It’s an invasive procedure
• Not enough for the increasing request of molecular tests
• Might not reflect completely tumor heterogeneity or tumor evolution
• i.e., drug treatments produce molecular changes in tumor cells

www.lhsc.on.ca/

Three-angle strategy to advance in cancer management



3.- Liquid biopsy tumor characterization could be an alternative

• Characterizing the components that the tumor releases:
• Circulating tumor cells (CTCs), 
• Pieces of cel-free DNA and RNA (cfDNA and cfRNA)
• Exosomes, platelets, ... 

• Advantages: 
• Time and cost reduction from sample to results
• Early disease detection
• Study of tumor latency
• Real-time evaluation of treatment response
• Evaluation of tumor heterogeneity and dynamics 
• Non-invasive characterization of primary tumors and metastases

FDA approves liquid biopsy NGS for multiple cancers and biomarkers

Alix-Panabières et al., (2017) Nature Biomedical Engineering

Three-angle strategy to advance in cancer management



3.- Liquid biopsy tumor characterization

• NGS-gene panel testing 
• 52 gene panel, only hot spots, CNV, fusions. 

Three-angle strategy to advance in cancer management



3.- Liquid biopsy tumor characterization requires validation, so control samples 

• Internal control samples
• Reproducibility of the variant allele 

frequency
• Same allele frequency values among 28 

SNVs identified by both solutions

R² = 0.9935
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3.- Liquid biopsy tumor characterization requires validation, so control samples 

• External control samples:
• Proficiency testing programs, 

• for example EMQN 

QCEAA.XXX MB Variante VAF(EMQN) VAF(CIMALAB)

QCE18.006 MB11732   NM_005228.5(EGFR):c.2236_2250del p.(Glu746_Ala750del) 1.3 0.78

QCE18.006 MB11734 NM_005228.5(EGFR):c.2369C>T; p.(Thr790Met) 5.1 4.93

QCE18.006 MB11734 NM_005228.5(EGFR):c.2573T>G; p.(Leu858Arg) 4.7 4.86

QCE18.006 MB11735 NM_005228.5(EGFR):c.2236_2250del p.(Glu746_Ala750del) 6.2 3

QCE18.006 MB11736 NM_005228.5(EGFR):c.2369C>T; p.(Thr790Met) 0.8 0.4

QCE18.006 MB11736 NM_005228.5(EGFR):c.2573T>G; p.(Leu858Arg) 0.5 0.5

QCE20.006 MB17722 NM_005228.5(EGFR): c.2155G>A p.(Gly719Ser) 5 5.53

QCE20.006 MB17723 NM_005228.5(EGFR): c.2236_2250del p.(Glu746_Ala750del) 2 2.44

QCE20.006 MB17723 c.2369C>T p.(Thr790Met) 1 1.11

QCEAA.XXX MB Variante VAF(EMQN) VAF(CIMALAB)

QCE18.006 MB11733 NA NA NA

QCE20.006 MB17721 NA NA NA

R² = 0.7513
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3.- Liquid biopsy tumor characterization requires validation, so control samples 

• External control samples:
• Proficiency testing programs, 

• for example EMQN 

QCEAA.XXX MB Variante VAF(EMQN) VAF(CIMALAB)

QCE18.006 MB11732   NM_005228.5(EGFR):c.2236_2250del p.(Glu746_Ala750del) 1.3 0.78

QCE18.006 MB11734 NM_005228.5(EGFR):c.2369C>T; p.(Thr790Met) 5.1 4.93

QCE18.006 MB11734 NM_005228.5(EGFR):c.2573T>G; p.(Leu858Arg) 4.7 4.86

QCE18.006 MB11736 NM_005228.5(EGFR):c.2369C>T; p.(Thr790Met) 0.8 0.4

QCE18.006 MB11736 NM_005228.5(EGFR):c.2573T>G; p.(Leu858Arg) 0.5 0.5

QCE20.006 MB17722 NM_005228.5(EGFR): c.2155G>A p.(Gly719Ser) 5 5.53

QCE20.006 MB17723 NM_005228.5(EGFR): c.2236_2250del p.(Glu746_Ala750del) 2 2.44

QCE20.006 MB17723 c.2369C>T p.(Thr790Met) 1 1.11

R² = 0.9762
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Conclusions

• Three-angle strategy to advance in cancer management 
• Constitutional testing, 
• Solid and liquid biopsy molecular tumor characterization 

• However, inherited challenges:
Knowledge is growing, so how can we provide more comprehensive information?

But, cost is also growing, so how can we reduce the cost?

• In house versus commercial company testing
• Insurance companies 
• Pharmaceutical companies, research projects,… Oncomine Comprehensive Assay Plus

(solid tumor biopsies)

Three-angle strategy to advance in cancer management



2*.- Solid biopsy tumor characterization

• NGS-gene panel testing 
• 500- gene panel 
• Genes associated with inherited cancer
• Multiple-gene markers:
• MSI
• TMB
• HRD
• Mutational signatures

• Comprehensive Genomic Profiling Oncomine Comprehensive Assay Plus
(solid tumor biopsies)

Three-angle strategy to advance in cancer management



2*.- Solid biopsy tumor characterization

• ISO15189 accreditation process has been 
activated within our laboratory:
• Participated in EMQN proficiency testing
• Validated in-house using the same 

SeraCare samples used for OCA 
validation, and results are identical. 

• Processed samples:
• Research projects including clinical trials 
• Clinical assistance. Oncomine Comprehensive Assay Plus

(solid tumor biopsies)

Three-angle strategy to advance in cancer management



2*.- Solid biopsy tumor characterization

• Three examples that clearly state we can we 
be RIGTH NOW:
• Case A: Lung cancer
• Case B: Glioblastoma
• Case C: Colon cancer

• What do we need next?

Oncomine Comprehensive Assay Plus
(solid tumor biopsies)

Three-angle strategy to advance in cancer management



2*.- Solid biopsy tumor characterization

• NGS-gene panel testing 
• 500- gene panel 
• Genes associated with inherited cancer
• Multiple-gene markers:
• MSI
• TMB
• HRD
• Mutational signatures

• Comprehensive Genomic Profiling

• Case A: Lung cancer
(MB20388, TMF00530)

• 2021 OCA: NTRK positive
• Now, OCAplus: …
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2*.- Solid biopsy tumor characterization

• NGS-gene panel testing 
• 500- gene panel 
• Genes associated with inherited cancer
• Multiple-gene markers:
• MSI
• TMB
• HRD
• Mutational signatures

• Comprehensive Genomic Profiling

• Case A: Lung cancer 
(MB20388, TMF00530)

• 2021 OCA: NTRK positive
• Now, OCAplus: …

NTRK fusion-
positive 
cancer!!!!

EML4:: NTRK3

Oncomine Comprehensive Assay Plus
(solid tumor biopsies)

Three-angle strategy to advance in cancer management



2*.- Solid biopsy tumor characterization

• NGS-gene panel testing 
• 500- gene panel 
• Genes associated with inherited cancer
• Multiple-gene markers:
• MSI
• TMB
• HRD
• Mutational signatures

• Comprehensive Genomic Profiling

• Case B: Glioblastoma 
(MB18609, TMF00530)

• 2019 TMB study: TMB-High
• Now, with OCAplus: …
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2*.- Solid biopsy tumor characterization

• NGS-gene panel testing 
• 500- gene panel 
• Genes associated with inherited cancer
• Multiple-gene markers:
• MSI
• TMB
• HRD
• Mutational signatures

• Comprehensive Genomic Profiling

• Case B: Glioblastoma 
(MB18609, TMF00530)

• 2019 TMB study: TMB-High
• Now, with OCAplus: …

Mutation Load (Mutations/Mb)=187.77

Oncomine Comprehensive Assay Plus
(solid tumor biopsies)
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2*.- Solid biopsy tumor characterization

• Case B: Glioblastoma
(MB18609, TMF00530)

• 2019 TMB study: TMB-High
• Now, with OCAplus: …

Othee studies; for example, A.B. Schrock et al., 2017

“Mutations of the DNA polymerase epsilon (POLE) can lead 

to a hypermutated tumor phenotype, in the absence of

microsatellite instability (MSI). Exceptional responses to

ICPIs in POLE-mutated endometrial adenocarcinoma (EA), 

colorectal (CRC), and glioblastoma (GBM) are described.”

Mutations in the exonuclease domain of the DNA 

polymerase epsilon (POLE) gene

POLE-
mutated
cancer!!!!

Mutation Load (Mutations/Mb)=187.77

Oncomine Comprehensive Assay Plus
(solid tumor biopsies)

Three-angle strategy to advance in cancer management

https://www.annalsofoncology.org/article/S0923-7534(20)38437-4/fulltext


2*.- Solid biopsy tumor characterization

• NGS-gene panel testing 
• 500- gene panel 
• Genes associated with inherited cancer
• Multiple-gene markers:
• MSI
• TMB
• HRD
• Mutational signatures

• Comprehensive Genomic Profiling

• Case C: Colon cancer
(MB10300, TMF00530)

• 2016 MSI study: MSI-High
• Now, with OCAplus: …
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2*.- Solid biopsy tumor characterization

• NGS-gene panel testing 
• 500- gene panel 
• Genes associated with inherited cancer
• Multiple-gene markers:
• MSI
• TMB
• HRD
• Mutational signatures

• Comprehensive Genomic Profiling

• Case C: Colon cancer
(MB10300, TMF00530)

• 2016 MSI study: MSI-High
• Now, with OCAplus: …

Oncomine Comprehensive Assay Plus
(solid tumor biopsies)
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2*.- Solid biopsy tumor characterization

• NGS-gene panel testing 
• 500- gene panel 
• Genes associated with inherited cancer
• Multiple-gene markers:
• MSI
• TMB
• HRD
• Mutational signatures

• Comprehensive Genomic Profiling

• Case C: Colon cancer patient
(MB10300, TMF00530)

• 2016 MSI study: MSI-High
• Now, with OCAplus: …

Inherited
cancer!!!!

Oncomine Comprehensive Assay Plus
(solid tumor biopsies)

Three-angle strategy to advance in cancer management



2*.- Solid biopsy tumor characterization

• Three examples that clearly state we can we be 
RIGTH NOW:
• Case A: Lung cancer
• Case B: Glioblastoma
• Case C: Colon cancer
• …

• What do we need next?
• Metanalysis and follow-up some of the 

clearly identified, for example, signatures
Oncomine Comprehensive Assay Plus

(solid tumor biopsies)

Three-angle strategy to advance in cancer management



2*.- Solid biopsy tumor characterization

The NTHL1 gene, related to
hereditary predisposition to
cancer, is not included in OCAplus

Oncomine Comprehensive Assay Plus
(solid tumor biopsies)

Three-angle strategy to advance in cancer management



2*.- Solid biopsy tumor characterization

Oncomine Comprehensive Assay Plus
(solid tumor biopsies)

Three-angle strategy to advance in cancer management



Conclusions

• Three-angle strategy to advance in cancer 
management 
• Constitutional testing, 
• Solid and liquid biopsy molecular tumor characterization 

• Inherited challenges – work in progress!
Oncomine Comprehensive Assy Plus is 
improving access to genomic medicine
by:
• Providing a more comprehensive tumor characterization
• Reducing both sample and cost burden

Oncomine Comprehensive Assay Plus
(solid tumor biopsies)

Three-angle strategy to advance in cancer management



Access, the main problem with genomic medicine

Thanks & Questions

https://www.unav.edu/web/cimalab

galkorta@unav.es

Gorka Alkorta-Aranburu, PhD


