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Aim 
To characterise the RHCE alleles underlying the hrB−, HrB− and hrS − phenotypes in samples from an archived 
collection. 
 
Background  
Anti-HrB (RH34) and anti-hrB (RH31) were first described by Shapiro et al in 1972 in the plasma of a South African 
woman, Mrs Bastiaan.  The antibodies could be differentiated by adsorption studies with R2R2 red blood cells 
(RBCs), and while anti-hrB recognized an e-like antigen, anti-HrB was compatible only with D-and Rhnull RBCs.  
According to Moores, anti-hrB might be contained in anti-Rh34.  
 
Anti-HrS (RH18) and anti-hrs (RH19) was described by Shapiro in 1960 in the plasma of a South African woman, 

Mrs Shabalala.  According to Issit, hrs is part of the e mosaic. 
 
WPBTS had 4 HrB− donors, three of whom were sisters.  In 2014, WPBTS started blood group genotype screening 
on selected blood donors and patients using ID CORE XT from Grifols.  Certain donors that were historically HrB−  
were now in addition predicted to be hrB- using the ID CORE XT kit.  To confirm status of these donors tested by 
molecular methods, sequencing of RHCE was performed on their genomic DNA. 
 
Materials & Methods 
DNA extraction was performed on donor samples using the Qiagen QIAamp DNA Blood Mini Kit. DNA was tested 
on the Grifols ID Core XT kit on the Luminex platform. 
 
14 Samples were referred to Lund University for gene sequencing.  This was accomplished using genomic DNA 
that was amplified using primers specific for RHCE exons 1 - 10.  PCR products were gel-purified, eluted and 
sequenced with ABI BigDye reagents (v3.1, Life Technologies). Analysis was performed using CodonCode Aligner 
(CodonCode Co). Alleles were classified according to ISBT terminology (www.isbtweb.org). 
 
Results 
The alleles predicted by the sequence analysis and the phenotype predicted by ID CORE XT (Illustrated in a table). 
Seven samples were homozygous for RHCE*01.20.01 and would be expected to be hrB−. One sample was 
homozygous for RHCE*01.04.01 and another for RHCE*01.20.07. Both these alleles encode an hrS− RhCE 
protein, the latter is also CEST−. Two samples were heterozygous for RHCE*01.20.01 together with a normal 
RHCE*03 allele encoding E antigen and would also be expected to type hrB−, while two other samples were 
heterozygous for RHCE*01.20.01 and a normal RHCE*02 allele encoding C and e antigens. These samples would 
be expected to type hrB+, although possibly weakly.  Lastly, one sample was heterozygous for RHCE*01.04.01 
and RHCE*01.09. This interesting sample would be expected to type hrS− and weakly STEM+. 
 
Conclusion 
The serological phenotype of these samples masks a wealth of heterogeneity at the genotypic level. The use of 
genotyping kits can help to predict phenotype but in a heterogeneous population such as South Africa, it is clear 
that the complexity of the RHCE locus can only be resolved by sequence analysis. 
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