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The impact of  the genomic revolution

1. Lunshof JE, et al. Dialogues Clin Neurosci 2010; 12: 47–60.

2. https://www.genome.gov/about-genomics/fact-sheets/Sequencing-Human-Genome-cost

The human genome started when the sequencing cost 
of single nucleotide was 1 USD1,2

It took a decade, numerous labs, and ~3 billion USD2



Cost wise – no parallel revolution in 

human history!

Adapted from: https://www.genome.gov/about-genomics/fact-sheets/Sequencing-Human-Genome-cost
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The impact of  this revolution

1. Lunshof JE, et al. Dialogues Clin Neurosci 2010; 12: 47–60.

2. https://www.genome.gov/about-genomics/fact-sheets/Sequencing-Human-Genome-cost

In the beginning1,2

• The human genome 
cost was ~3 billion USD

• It took a decade, 
numerous labs, a huge 
amount of personnel

In the last decade2

• The human genome cost 
is ~500-100 USD 

• It takes few days to 
sequence

• Few days of 
bioinformatics



Because sequencing power is so cheap…



Because sequencing power is so cheap…



Foundation\Avenio solid -

324 cancer-related genes + rearrangments



Today CGP is provided for:

1. NSCLC lung cancer at any stage.

2. Patients with colon and rectal cancer.

3. Patients with metastatic bladder cancer.

4. Patients with metastatic cancer of unknown primary (CUP).

5. Patients with metastatic thyroid gland cancer.

6. Metastatic stomach and bowel cancer of the sarcoma type (Gastrointestinal Stromal Tumor (GIST)).

7. Metastatic bile duct cancer (cholangiocarcinoma).

8. Metastatic prostate cancer.

9. Metastatic small intestine cancer.

10.Metastatic esophageal cancer (adenocarcinoma) and gastroesophageal junction (GEJ).

11.Metastatic adrenal gland cancer, including adrenocortical carcinoma.

12.Metastatic Triple Negative breast cancer for women with negative PD-L1 expression.

13.Rare metastatic tumors.

14.Soft tissue sarcoma in a metastatic disease or when it's not possible to operate.

15.Molecular profiling test for all solid and hematological tumors in children and adolescents (age 25).

16.Malignant brain tumors.

17.Locally advanced uterine cancer (adenocarcinoma).

18.Uterine cancer with high risk of recurrence.



Today CGP is provided for:

We sequence massive amount of oncological patients!

1. NSCLC lung cancer at any stage.

2. Patients with colon and rectal cancer.

3. Patients with metastatic bladder cancer.

4. Patients with metastatic cancer of unknown primary (CUP).

5. Patients with metastatic thyroid gland cancer.

6. Metastatic stomach and bowel cancer of the sarcoma type (Gastrointestinal Stromal Tumor (GIST)).

7. Metastatic bile duct cancer (cholangiocarcinoma).

8. Metastatic prostate cancer.

9. Metastatic small intestine cancer.

10. Metastatic esophageal cancer (adenocarcinoma) and gastroesophageal junction (GEJ).

11. Metastatic adrenal gland cancer, including adrenocortical carcinoma.

12. Metastatic Triple Negative breast cancer for women with negative PD-L1 expression.

13. Rare metastatic tumors.

14. Soft tissue sarcoma in a metastatic disease or when it's not possible to operate.

15. Molecular profiling test for all solid and hematological tumors in children and adolescents (age 25).

16. Malignant brain tumors.

17. Locally advanced uterine cancer (adenocarcinoma).

18. Uterine cancer with high risk of recurrence.



Our Oncological oriented reporting



Today…



Today…



Today…



But we sequence a tumor mass

A chimera of:

• Malignant cells

• Non-malignant stroma

• (And lymphocytes)



CGP: A Dual-Purpose Tool

• Comprehensive Genomic Profiling (CGP) = 300+ genes.

• Designed for therapy selection, but acts as a 'de facto' screen for hereditary 

syndromes.

 ~10-15% of  patients harbor a pathogenic germline variant.



Defining the Intersection

• Somatic: Acquired mutations, tumor-specific, therapeutic targets.

• Germline: Constitutional, every cell -  hereditary risk.

• The Overlap: Many genes are relevant to both.

• BRCA1/2 – PARP inhibitors

• MMR genes - IO



Variant Allele Fraction (VAF)

• VAF represents the % of  sequencing reads carrying the mutation.

• Germline suspicion: VAF near 50% (heterozygous) or 100% 

(homozygous/LOH).

• Low VAF (<20%) usually suggests a somatic origin.



Our rule of  thumb: 40% VAF

• VAF represents the % of  sequencing reads carrying the mutation.

• Germline suspicion: VAF near 50% (heterozygous) or 100% 

(homozygous/LOH).

• Low VAF (<20%) usually suggests a somatic origin.



We have two tier system

• Highest: Molecular oncogenetics MOH, 13/2020 – 52 mutations of  table 5



We have two lists\tiers



We modified the list to fit our genomic data

• Our bioinformatitian, Michal Inbar, generated a script to scan each and every 

case.

• Automatically…



We have two tiers

• Highest: Molecular oncogenetics MOH, 13/2020 – 52 mutations of  table 5

• General referral lists: 

• ACMG

• Our genetics dep.

• ESMO high & low

• NCCN



Genomic ‘signatures' as Clues

• MSI-High: Strong indicator for Lynch Syndrome follow-up.

• HRD (Homologous Recombination Deficiency): Suggests BRCA-ness.

• TMB (Tumor Mutational Burden): 

• Extreme TMB suggests Polymerase (POLE/POLD1) germline defects.

• High TMB suggests MMRD defects.



A case

• 41y.o. woman

• Never smoker

• Came with lung mass and suspected brain metastasis











Path CGP is not a genetic test

• Our results are complex and only suggestive due to many pitfalls



Pitfall: Clonal Hematopoiesis (CHIP)

• Age-related mutations in WBCs (DNMT3A, TET2, ASXL1).

• These show up in tumor tissue (infiltrating blood).

• They look like germline/tumor mutations.

• In a recent case we identified a JAK2 mutation in a lung cancer.

• In  patient with myelofibrosis – with the same JAK2 mutation.



Pitfall: Loss of  Heterozygosity (LOH)

• Somatic loss of  the wild-type allele can push a somatic mutation to 80-90% 

VAF.

• This 'mimics' a homozygous germline variant.

• Requires careful correlation with Copy Number data.



The Molecular Tumor Board – 13 year at HMC

• Bridging the gap: Pathologist + Oncologist + Genetic Counselor.

• Reviewing 'Tumor-Only' reports for potential germline signals.

• Establishing local reflex testing protocols.



Take-Home Messages

1. We spend much time on this germline topic (especially the VUS)

2. Every somatic report is a potential genetic screen.

3. VAF of  40% is our rule of  thumb.

4. Screening for germline variants in oncology patients – 

•  Free, fast, robust.

•  But cannot replace germline testing.



Thank you

Any questions?
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