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Human genomic medicine
 Generation of large-scale molecular and cellularprofiling data (genome and other omics) from largecohorts of patients by international research programs.
 Leading to significant progress in understanding themolecular diversity of diseases and in definingsubtypes.
 Ongoing translation of these scientific advances intoprecision medicine procedures: use of specific molecular signatures to refine thediagnosis; consideration of genomic alterations to anticipatepatient prognosis; better predict the therapeutic response of patientsto specific drugs.
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 High-throughput DNA sequencing, the majorexperimental technology allowing the rapid andcost-effective generation of data for precisionmedicine.
Illumina NovaSeq(20 billion sequences /13-38 hours)

Adapted from NHGRI resources

Human genomic technology
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French genomic medicine initiative
 The 2025 French genomic medicine plan, started in2016:

 integrate genomic technologies into the patientcare system;
 enable equitable access to DNA sequencing inclinical practice for rare diseases and cancers;
 develop an industrial sector in genomic medicine;
 protect patient health data and provide citizenwith information on precision medicine.
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Data topology in genomic science
 Volume/Velocity: total data volume smaller than inearth science, but the growth trend of genomics maylead to overtake it.

Source from Navarro et al., Genome Biology 2019.

Volume

Velocity

VarietyVeracity

Value
Big Data



Disposition : Titre et contenu

Aristote seminar - Ecole Polytechnique - 13/04/2023 6

Data topology in genomic science
 Variety: the apparent monolithic nature of sequencingoutput hides diverse set of assays used to measuremany aspects of genomes.

Source from Navarro et al., Genome Biology 2019.
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Data topology in genomic science
 Veracity: the assurance of quality and integrity of(confidential & sensitive) genomic data is crucialgiven their use in the context of patient care. technical bias between technologies andexperimental protocols; biological and ethnic biases of patient cohorts onwhich clinical decision rules are based; data poisoning attacks aiming to bias patient care(health risk, trust in precision medicine).
 Value: far from being based solely on their generation,the value of genomic data depends on the meaningfuland innovative analyzes carried out.
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Computational tools in genomic science
 Open source tools: developed by academic laboratories,currently considered to be those capable ofbetter managing genomic data due to theirprecision and their innovative property; commonly used in the clinics, despite theproblem of software certification. All resultsmust go through interpretation and validationby a clinician.
 Abundant software ecosystem: the relative youth of the genomic field; variety and complexity of the aspects of thegenomes investigated.
 One-to-many relationship: a sample of rawdata will be transformed into severalprocessed data to address all the molecularquestions raised in clinic.

Source from Navarro et al., Genome Biology 2019.


