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Introduction

The standard method of testing for red blood cells (RBCs) antigens is phenotyping by antibody-based agglutination assays with automated equipment. ABO and Rhesus
phenotyping of blood donors is systematically performed by blood banks, but minor blood group antigens are not currently tested on a regular basis. Part of the problem is that
hemagglutination requires costly specific monoclonal reagents, and many antibodies are not available to test some minor antigens. Moreover, this serological test is a time-
consuming method and is unsuited for large-scale automated screening, restricting blood banks to answer to the increasing demand of extensively typed blood components.

To overcome these limitations, we have developed an automated platform for genotyping, allowing multiplex determination of blood donor antigens, meeting Blood Bank screening
laboratories requirements for testing blood donations: high-throughput, traceability and moderate cost of analysis.

Our automated DNA-based method using 96-well DNA microarrays allowed simultaneous detection of eight single nucleotide polymorphisms (SNPs) associated with clinically
important blood group antigens (KEL1/KEL2, KEL3/KEL4, JK1/JK2, FY1/FY2, MNS1/MNS2, MNS3/MNS4, FY*X and FY*Fy alleles). The workflow process integrated two automated
platforms, one for “pre-PCR” set-up and genomic DNA extraction, and one for the “post-PCR” procedures. The targets extracted from whole blood samples were amplified by a
multiplex PCR of different blood group systems in one tube. The detection of hybridized amplicons on the microarray, via a fluorescence scanner, led to the determination of the
donor genotype.
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Extended Blood Group Genotyping : Medium Scale Evaluation
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Conclusion

Our results[1] show that our assay with a simple protocol, combining multiplex PCR and 96-well DNA-microarray, can provide a performant automated blood group genotyping
with a low relative cost of analysis.

The predicted phenotypes from blood group genotypes showed a high concordance rate of 99.93 % with serological phenotypes determined by standard-agglutination assay.
Only 3 discordances were found and were confirmed by another DNA-based assay (LIFECODES RBC, Immucor).

Due to the high flexibility of our method, these module of SNPs will be easily extended to other markers of interest for blood transfusion (RH, HPA, ...) by creating a new
combination of SNPs. The integration of this molecular diagnostic tool could improve the transfusion safety by providing fast and reliable multiparametric results while reducing
the relative cost of analysis.
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