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Background 
The S, s and U antigens encoded by the GYPB gene in the MNS system is the focus of this study. The high 
frequency U antigen occurs almost universally in the Caucasian population and 1% U negative (U-) individuals 
have been found to be of African descent. The GYPB gene deletion results in the S-s-U- phenotype. Research has 
shown in some S-s- subjects point mutations in the amnio acid residues in the U antigen results in a U+variant 
(U+var) phenotype. The U+var phenotype is caused by mutation of the GYPB gene in exon 5 resulting in GYPB 
(NY) variant associated with the GYPB*S_null(230T) allele and mutation in intron 5 resulting in GYPB (P2) variant 
associated with the GYPB*S_null(IVS5+5t) allele. Both the absence of the U antigen (U-) and the U+var antigen 
can produce anti-U which is a rare and clinically significant red cell alloantibody that is capable of causing 
haemolytic disease of the new-born and haemolytic transfusion reactions. The two U variants must also be 
differentiated as one variant could result in an alloimmunization reaction with the second variant. Hence the 
objective of this study was to characterize the U- and U+var donors using the IDCOREXT and FluoGene genotyping 
assays. 
 
Methods 
DNA samples of 5 South African donors previously confirmed as U- (n= 2) and U+var (n= 3) by serology and typed 
by IDCOREXT was tested using the FluoGene VERYFY assay on the FluoVista instrument. A comparison of the 
known serology results, IDCOREXT and Fluogene red cell genotyping results were performed. 
 
Results 
The IDCOREXT results revealed the GYPB gene deletion in donor 1 and 2 was confirmed by the predicted 
phenotype S-s-U- and therefore the absence of the gene by FluoGene VERYFY assay. In donor 3 and 5, serology 
revealed an S-s-U+var, while FluoGene results showed the presence of the S and U+var P2 (GYPB P2) variant 
consistent with the GYPB*S_null(IVS5+5t) genotype. In donor 4 the serology revealed a S-s-U+var phenotype and 
FluoGene results showed the presence of the S, U+varNY (GYPB NY) variant and U+var P2 (GYPB P2) variant 
consistent with GYPB*S_null(230T) and GYPB*S_null(IVS5+5t) genotype. 
 
Conclusion 
This study supports the findings published in literature that the GYPB(P2) variant is genotypically associated with 
the GYPB*S_null (IVS5+5t) mutation in intron 5 of the GYPB gene.  The GYPB (NY) variant is genotypically 
associated with the GYPB*S_null (230T) mutation in exon 5 of the GYPB gene. In donor 3, 4 and 5 the S antigen 
was negative by serology as compared to the Fluogene assay which revealed a positive S allele. It has been 
reported by Thierry et al, 2012 that the GYPB(P2) and the GYPB(NY) variant do carry the S polymorphism but the 
S antigen is not expressed on the red blood cell surface. This study confirms the importance of molecular 
genotyping donors with the S-s- phenotype to characterize true U- donors and the U variants. Genotyped matched 
blood will assist in finding perfectly matched blood for patients requiring multiple blood transfusions like those with 
Sickle cell disease. 
 


