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Geno- meets Phenotype in blood group typing in ~ 1990 
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Table 1: Useful applications of red cell genotyping in transfusion medicine 
 
• Fetal DNA typing 

• Extensive blood group typing of donors for alloimmunized patients 

• Determining the blood group of a recently transfused patient 

• Screening blood donors to find rare blood group phenotypes 

• Determining the frequency of blood group polymorphisms in a population 

• Determining RHD zygosity for fathers of fetuses at risk for HDFN  

• Blood group typing of patients with autoimmune hemolytic anemia 
 

 
Christoph Gassner: 
1. Routine relevant determination of variant types of blood groups (e.g. RHD, DARC) 

2. Screening RhD negatives for RHD (null) genes 

3. “Academic” analysis of blood group phenotypes 

Reasoning for molecular blood group typing 
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Detection of SNPs by PolymeraseChainReaction using  
Sequence Specific Priming (PCR-SSP) 

GAGGGCGATTTCTACTACCTGGGGGGGTTCTTCGGGGGGTCGGTGCAAGAGGTG 
              CCAAGAAGCCCCCCAGCC-5´ 

Specificity of the PCR-SSP relies on the relative inability of the TAQ-
Polymerase to start polymerisation from 3´ mismatched primers... 
 
Every mutation (SNPs) needs to be detected in an individual PCR-SSP. 

GAGGGCGATTTCTACTACCTGGGGGCGTTCTTCGGGGGGTCGGTGCAAGAGGTG 
               CAAGAAGCCCCCCAGCC-5´ 

C 
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“The posttransfusion genotyping results were not influenced by 
either the amount of blood transfused in a transfusion event 
(range, 1-36 units) or the sampling period after a transfusion 
event (range, several hours-24 days).“ 

Case  Patient  Units (22) 
 kk Kk (2) 
 Jk(a-b+) Jka pos (17) 
 Fy(a+b+)  all compatible 
 
General  NON-white blood cells reduced blood units 
 
      range   average 
Transfusion events      2 - 6   3.0 
Units per 1 transfusion     1 - 36   7.9 
Age of units      1 - 25d   5.2d 
Sampling after transfusion      0 - 24d   4.7d 

PHENO- and GENOtyping before and after massive transfusion 
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Towards routine mass-application: SCREENING of D negative donors. 

CASE REPORTCASE REPORT

FR_Ev
08.11.1974
A1B, CCddee

FR_Ro
27.08.1972
ccddee

FR_Mi
06.07.1995
A1, Ccddee

FR_Ma
21.10.1996
A1, Ccddee

FR_Ma
21.10.1996
A1B, Ccddee

FR_Ma
01.08.1998
A1, Ccddee

During 3rd pregnancy mother FR_Ev
08.11.1974 received 3 RBC units of 
CCddee phenotype (01.08.1998):
LU-Id 29.12.1935
SO-He 13.05.1952
TS-He 02.05.1945

During CCddee retesting in March 
2002, LU-Id 29.12.1935 
showed a weak D in ICT. 
DNA testing showed a RHD gene of 
unknown specificity.

Consequently, serum of mother
FR-Ev 08.11.1974 was investigated
and showed allo-anti D:
++, standard LISS COOMBS (37°)
++++, papainised COOMBS3 RBCs
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Do not transfuse D pos blood to D neg recipients! 
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Screening for RHD among D negative Caucasians and Asians 
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Results of Bern & Zurich Investigations, 2005 to 2012, (alleles complete) 



1 2 3 4 5 6 Exon 7 8 9 10 RHD 

1 2 3 4 5 6 Exon 7 8 9 10 RHCE 

RhD-Screening at the ZHBSD 

Single blood sample screening     2012 on …  

Pooled blood sample screening (Wagner et al., 2001)   III 2009 - 2011 

1. Preparation of 95 single DNAs (microtiter plate) 

2. PCR-Test 
Exon 5 & 10 

3. PCR-Test Exon 
7 & B-Allel 

Exon 10  
Exon 5 

Exon 7  

B-Allel  
(proof of 
position) 
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