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MOLECULAR BASES OF CANCER
AND MEDICAL BENEFITS OF GENETIC TESTING
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MOLECULAR BASES OF CANCER
AND MEDICAL BENEFITS OF GENETIC TESTING
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GENETIC DETERMINISM OF CANCER
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IMPACTS OF GENETIC TESTING
ON CLINICAL MANAGEMENT
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IMPACTS OF GENETIC TESTING
ON CLINICAL MANAGEMENT

Hereditary colorectal cancer :
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IMPACTS OF GENETIC TESTING
ON CLINICAL MANAGEMENT

Why?

Colon cancer 62 years

N e : ‘ Wt/ mt <>
Colon cancer 32 years Colon cancer| 36 years
2

O . m O

RER+ phenotype

S

AGCAGTTTGGC@CQ
80 30

m—fp MSH2 == p




IMPACTS OF GENETIC TESTING
ON CLINICAL MANAGEMENT
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IMPACTS OF GENETIC TESTING
ON CLINICAL MANAGEMENT
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IMPACTS OF GENETIC TESTING
ON CLINICAL MANAGEMENT
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IMPACTS OF GENETIC TESTING
ON CLINICAL MANAGEMENT
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IMPACTS OF GENETIC TESTING
ON CLINICAL MANAGEMENT
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IMPACTS OF GENETIC TESTING

ON TREATMENT
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GENETIC TESTING USING NEXT GENERATION SEQUENCING
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GENETIC TESTING USING NEXT GENERATION SEQUENCING
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GENETIC TESTING USING NEXT GENERATION SEQUENCING

Renal cancer 60 years ’/
Breast cancer 48 years
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CHALLENGE OF GENETIC TESTING :
INTERPRETATION OF VARIANTS OF UNKNOWN SIGNIFICANCE

How?
Lynch syndrome
Breast and ovarian cancer Hereditary Non Polyposis
AGC:;TTTGGC%:CC‘ Colorectal Cancer

BRCA genes MMR genes
(BRCA1, BRCA?2) (MLH1, MSH2, MSH6, PMS2)

20%: Variants of unknown significance

Neutral variation? DT
Pathogenic mutation? |

Genetic \ / l / Targeted therapies

counseling e.g.: anti-PARP for
BRCA
deficient patients

Appropriate clinical follow-up

MMR : Colonoscopy, Hysteroscopy
BRCA : Breast MRI, Mastectomy, salpingo-oophorectomy



HUMAN GENETICS IN THE POST-NGS ERA :
THE CHALLENGE OF THE INTERPRETATION
OF GERMLINE GENETIC VARIATION

Per exome
34 Mb : 1.2% of the total genome

v'20000 Single Nucleotide Variations (SNV)
v'500 rare (<0.1%) SNVs not present in the data bases
v 1 de novo SNV with potential impact per generation
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Main medical challenge :
Interpretation of rare genetic variations
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INTERPRETATION
OF VARIANTS OF UNKNOWN SIGNIFICANCE
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Di Giacomo et al., Hum Mutat. 2013 Inserm U1079




INTERPRETATION
OF VARIANTS OF UNKNOWN SIGNIFICANCE
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INTERPRETATION
OF VARIANTS OF UNKNOWN SIGNIFICANCE
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THE CASCADE OF GENETIC TESTING IN CANCER
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THE CASCADE OF GENETIC TESTING IN CANCER
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Geneticist

v'Validate the indication of the test
v'Anticipate the personnal
and familial consequences
of mutation detection
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Genetic testing of genes
corresponding to the phenotype
in specialized laboratories

v’ Detection and interpretation

!

Geneticist

Oncologist



