
European ProjectEuropean Project
to Developto Develop

Reference MaterialsReference Materials
for Genetic Testsfor Genetic Tests
The CRMGEN ProjectThe CRMGEN Project

David BartonDavid Barton

National Centre for Medical GeneticsNational Centre for Medical Genetics
Ionad NIonad Nááisiisiúúnta Gineolanta Gineolaííocht Leighisocht Leighis



Basic ApproachBasic Approach
Generate prototype Reference Material (RM) in one of four differGenerate prototype Reference Material (RM) in one of four different ent 
formatsformats

Cell linesCell lines
Genomic DNAGenomic DNA
PCR ProductsPCR Products
PlasmidsPlasmids

Send prototypes to partner labs for testingSend prototypes to partner labs for testing
Optimize prototypes based on these pilot studiesOptimize prototypes based on these pilot studies
Run field trials in parallel with EMQN PT/EQA schemesRun field trials in parallel with EMQN PT/EQA schemes
Study stability, homogeneity, presentation issuesStudy stability, homogeneity, presentation issues
Progress to certification as CRMProgress to certification as CRM

Develop longDevelop long--term bank of raw materials for RM developmentterm bank of raw materials for RM development



CRMGEN Consortium DesignCRMGEN Consortium Design

4 RM Producers4 RM Producers
Dublin Dublin (PCR)(PCR), Manchester , Manchester (gDNA)(gDNA), , 
Leuven Leuven (Cell lines)(Cell lines), Leiden , Leiden (rDNA)(rDNA)

7 7 (+4)(+4) RM TestersRM Testers
NewcastleNewcastle, Nicosia, Paris, Nicosia, Paris,, Prague, Prague, 
Warsaw,Warsaw, WWüürzburg, Vilniusrzburg, Vilnius

300+ Field Testers300+ Field Testers
EMQN, EDDNAL Labs, IVD ManufacturersEMQN, EDDNAL Labs, IVD Manufacturers

RM InstituteRM Institute
IRMM, Geel, BelgiumIRMM, Geel, Belgium

Standards Standards 
InstituteInstitute
NIBSC, LondonNIBSC, London



The CRMGEN project The CRMGEN project -- RMsRMs
DisorderDisorder RMs to be developedRMs to be developed RM Type*RM Type*
Cystic FibrosisCystic Fibrosis F508del, I507del, G542X, G551D, N1303K, S1251NF508del, I507del, G542X, G551D, N1303K, S1251N CLCL
HaemochromatosisHaemochromatosis C282Y, H63DC282Y, H63D PCRPCR
Fragile X syndromeFragile X syndrome Normal, premutation, expansionNormal, premutation, expansion CL, gDNACL, gDNA
Sickle cell anaemiaSickle cell anaemia HbSHbS PCRPCR
Beta thalassaemiaBeta thalassaemia Codon 39 (CCodon 39 (C-->T), IVSI>T), IVSI-- 110 (G110 (G-->A)>A) PCRPCR
Factor V DefectFactor V Defect R506Q (Factor V Leiden)R506Q (Factor V Leiden) rDNArDNA
HNPCCHNPCC Representative nonsense mutationsRepresentative nonsense mutations gDNAgDNA
DMDDMD Deletions, Deletions, duplicationsduplications rDNArDNA

*KEY: *KEY: CL, cell line; gDNA, genomic DNACL, cell line; gDNA, genomic DNA
rDNA, recombinant DNA; PCR, polymerase chain reaction productrDNA, recombinant DNA; PCR, polymerase chain reaction product

Blue: In developmentBlue: In development Green: Field testingGreen: Field testing



Example: PlasmidExample: Plasmid--based RM for DMDbased RM for DMD
Francesco Russo & Bert Bakker, LeidenFrancesco Russo & Bert Bakker, Leiden
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Del 3Del 3--2121 Del 44Del 44--5050 NormalNormal

Chamberlain multiplex;Chamberlain multiplex; 50fg each RM / 200 ng genomic DNA50fg each RM / 200 ng genomic DNA



CrossCross--cutting Activitiescutting Activities
Stability & homogeneity studiesStability & homogeneity studies
Presentation and packaging issuesPresentation and packaging issues

Liquid/freezeLiquid/freeze--dried, additives, etc.dried, additives, etc.

Decontamination protocolsDecontamination protocols
Carrier DNACarrier DNA

Salmon sperm, yeast, hexamers, UV crossSalmon sperm, yeast, hexamers, UV cross--linkinglinking

Cell line banking and validationCell line banking and validation
Field trial designField trial design
Market surveysMarket surveys
Study of patent implicationsStudy of patent implications



Future ProspectsFuture Prospects
Taking HFE RM (and others) through certificationTaking HFE RM (and others) through certification
Completion of field trialsCompletion of field trials
Development of guidelinesDevelopment of guidelines
Eurogentest activities in RM developmentEurogentest activities in RM development

Identify needsIdentify needs
Set prioritiesSet priorities
Support traceabilitySupport traceability
Harmonization/GuidelinesHarmonization/Guidelines
Build enduring networkBuild enduring network
Extend CRMGEN activitiesExtend CRMGEN activities

Series of workshops on aspects of RM developmentSeries of workshops on aspects of RM development



The CRMGEN project The CRMGEN project -- PartnersPartners
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