
E. Gregoire1, E. Ainsbury2, C. Badie², L. Barrios3, JF Barquinero3, C. Beinke4, P. Beukes5, K. Brzoska6, J. Depuydt7, I. Dominguez8, P.N. Duy9, S. Filippi10, T. Gnana Sekaran11, I. Guclu12, K. 

Guogyte13, V. Hadjidekova14, S. Jang15, K. Karthik16, U. Kulka17, B. Kutzner18, K. Lumniczky19, A. Montoro20, R. Meschini10, M. Milic21, O. Monteiro Gil22, J. Moquet2, J. Martinez3, M. 

Moreno23, U. Oestreicher17, J. Pajic24, C. Patrono25, MJ. Prieto23, M. Ricoul11, L. Roy1, L. Sabatier11, N. Sebastia20, S. Sommer6, G. Terzoudi25, A. Testa26, A. Vral7, D. Zafiropopoulos27, M. 

Valente28, P. Venkatachalam16, R. Wilkins18, A. Wojcik29

Results of a global inter-laboratory 

comparison on the cytogenetic and genomic 

assays in the frame of the European Network 

of Biodosimetry - RENEB 

www.reneb.eu

1 Institut de Radioprotection et de Sûreté Nucléaire, Fontenay-aux-Roses, France; ² Public Health England, CRCE, Chilton, Didcot, Oxon, UK; 3 Universitat Autonoma de Barcelona, Barcelona, Spain; 4 Bundeswehr Institute of Radiobiology affiliated to the University of Ulm, Munich, Germany; 5 NRF iThemba LABS, 

Cape Town, South Africa; 6 Institute of Nuclear Chemistry and technology, Warsaw, Poland; 7 Faculty of Medicine and Health Sciences, Universiteit Gent, Gent, Belgium; 8 University of Sevilla, Sevilla, Spain; 9 Center of Biotechnology, Nuclear Research Institute, Dalat City, Vietnam; 10 UNITUS, Department of 

Ecological and Biological Sciences, Viterbo, Italy; 11 PROCyTox, CEA Paris-Saclay, Fontenay aux Roses, France; 12 CNAEM, Istanbul, Turkey; 13 RSC, Radiation Protection Center, Vilnius, Lithuania; 14 National Center for Radiobiology and Radiation Protection, Sofia, Bulgaria; 15 KIRAMS, Seoul, South Korea; 16 Sri 

Ramachandra University, Chennai, India; 17 Bundesamt fuer Strahlenschutz, Department Radiation Protection and Health, Neuherberg, Germany; 18 Health Canada, Ottawa, Canada; 19 NRIRR-OSSKI, NATIONAL RESEARCH DIRECTORATE FOR RADIOBIOLOGY AND RADIOHYGIENE, BUDAPEST, HONGRIA ; 20 Instituto de 

Investigation Sanitaria la Fe, Valencia, Spain; 21 Medical Research and Occupational Health (IMROH), Zagreb, Croatia; 22 C²TN, Instituto Superior Técnico, Universidade de Lisboa, Bobadela-LRS, Portugal; 23 Servicio Madrileño de Salud - Hospital General Universitario Gregorio Marañón, Madrid, Spain; 24 Serbian

Institute of Occupational Health, Radiation Protection Center, Belgrade, Serbia; 25 National Center for Scientific Research Demokritos, Athenes, Greece ; 26 Agenzia Nazionale per le Nuove Tecnologie, L´Energia e lo Sviluppo Economico Sostenibile, Rome, Italy; 27 Laboratori Nazionali di Legnaro – INFN- Legnaro, 

Italy; 28 IRBA, Brétigny-sur-Orge, France ; 29 Stockholm University, Institute Molecular Biosciences, Stockholm, Sweden

DNA repair 24h at 37°C

2h at RT  and 24h at -20°C

2 ml of blood samples for cytogenetic assays

Gene Expression assay

Tubes for calibration 

curve (GE test)

▌5 assays: Dicentric (Dic) (36 labs), Micro-Nuclei (MN) (12 labs), 

Premature Condensed Chromosome (PCC) (6 labs), H2AX (5 labs), 

Gene Expression (GE) (3 labs)

▌417 ml of blood (EFS):

360 ml for cytogenetic assays (Dic, MN, PCC)

42 ml for H2AX

10 ml pour GE

Inter-laboratory exercises have been performed within the RENEB project, supported by the European Commission (FP7, GA 295513), and now in the RENEB network to validate biological

dosimetry assays (Dicentric chromosome (Dic), Micro-Nuclei (MN), Premature Condensed Chromosome (PCC), Gamma-H2AX and Gene Expression), in case of large scale radiation accidents. For this purpose, all assays have

been adapted to handle a large number of samples. Therefore all of the precedent intercomparisons have been performed in the triage mode, meaning scoring minimal number of cells.

This is the first time that the inter-laboratory comparison (ILC) was done for estimating a precise dose based on a higher number of cells.

For this exercise, 21 biodosimetry laboratories from 13 European countries participating in the RENEB network were involved. Moreover 15 additional biodosimetry laboratories from 10 countries outside of the European Community

joined this exercise providing the opportunity to compare the results at an extra-European level. In total, 36 laboratories from 23 countries participated in this global exercise using different assays for dose assessment.
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+4°C DELIVERY

 Delivery in less than 24h: 7 labs

 Delivery in 24h: 23 labs

 Delivery on more than 48h: 3 labs

 Never delivered: 2 labs

77% of labs delivered in 48 h. 68% of shipments carried out in 48h.

77% of labs delivered in 48 h. 

First ILC involving as many participants, in Europe and in Asia, North America and South Africa

First time that ILC aimed blind precise dose assessment (instead of triage scoring) on 5 different assays.

Homogeneization of the dose assessment and the confidence interval calculation.

No risk of radiation overexposure of the samples during the flight transport.

Transport at ambient temperature

during the transport.
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2 ml whole blood

+ 2ml de MEM medium

H2AX assay

CA B

Cytogenetic assays: 

Dic, MN, PCC

DNA repair 4h 37°CDNA repair 2h 37°C

Samples delivered in 23 countries

39 participant laboratories

 Homogeneization of GE and H2AX protocol.

 Raw data of each assays in check and analysis

 Chromosome Dicentric assay: At this level, the way to calculate the dose confidence interval appears to be 

critical. Indeed several ways are available (Methods A, B, C AIEA2001, Methods var/covar AIEA 2011...) and 

each one can change a lot the result of the ILC (the most recent appear to be the most adequate). 

37°C Irradiation: 4 MV X rays delivered by linac

photons at 0.5 Gy/min.

Delivered blind dose:

Dose A; B and C

+4°C DELIVERY

No dose over 0.1 mSv received by the samples during the 

transport.
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