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Introduction 

 
The MIC molecules A and B are MHC class I polypeptide-related proteins. In 
contrast to conventional MHC class I molecules, MICA and MICB are known 
not to be associated with 2̡-microglobulin and not to bind peptides. Both 
polymorphic proteins are stress-inducible and serve as ligands of the 
activating NKG2D receptor present on natural killer (NK) cells. Recent studies 
have highlighted the effect of MIC genotypes on hematopoietic stem cell 
transplantation (HSCT) outcome.   

 

 
In mid-2017 we extended the upfront genotyping profile for registry samples 
to include the MICA and MICB genes. Applying this newly developed NGS-
based genotyping approach we genotyped more than 600,000 registry 
donors for MICA and report on the observed allele frequencies in a 
predominantly European cohort.  
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Workflow 
 
 
 
 
  

MICA / MICB primer set  
 
We developed primer sets targeting exon 2, exon 3 and a region spanning the larger parts of 
exon 4 and 5. The primer sets are designed to amplify all allelic variants of both, MICA and 
MICB. The reads are assigned to the corresponding MICA or MICB gene by the genotyping 
software neXtype (see P139). 

 
 
 
 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 2.   Primer sets for  the amplification of  MICA and MICB. Amplicons: exon 2 (440 bp), exon 3 (417 bp), and an amplicon spanning  

 exons 4 and 5 (480 bp).  [red arrows: primer; green arrow: exon] 
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 Figure 3.  MICA allele frequencies for 660,914 samples. The fifteen most abundant alleles 

 account for a cumulative allele frequency of 99.5%, while the 35 least frequent alleles 

 account for less than 0.5% . 

Our genotyping workflow  covers 
seven HLA-Loci (A, B, C, E, DRB1, 
DQB1 and DPB1), the blood groups 
ABO and Rhesus, the CCR5 ɲ32 
mutation, the complete KIR gene 
family and MICA/B. 
First, PCR is performed in 384 well 
plate format for each locus. Next, 
after pooling, barcoding and 
cleaning the samples are  subjected 
to Illumina next-generation 
sequencing, and then analyzed 
with our in-house genotyping 
software ΨƴŜ·ǘȅǇŜΩ. Applying this 
workflow, we analyze about 
100,000 samples per month. 

Figure 1.  NGS high-throughput genotyping workflow  

Applying the novel MICA /  MICB 
workflow we genotyped 660,914 
registry donors and determined the 
MICA allele frequencies. This allowed 
us not only to observe  frequent 
alleles, but also to calculate 
frequencies for less abundant alleles.  
In total, we were able to resolve 50 
of the 84 described MICA alleles         
(82 expressed + 2 null alleles, 
https:// www.ebi. ac.uk/ipd/ imgt/hla/stats.html) 
distinguished at the protein coding 
level (Figure 3).  
The fifteen most abundant alleles 
account for a cumulative allele 
frequency of 99.5% with A*008 
being the most frequent MICA allele 
accounting for more than one third 
of all samples. While the 35 least 
frequent alleles sum up only for less 
than 0.5%. Nine alleles cannot be 
resolved with our approach because 
the discriminating sequences lie 
outside the regions targeted by our 
primer sets. Despite the large sample 
size, 25 alleles were not observed 
(Table 1). 

MICA allele count frequency MICA allele count frequency 

A*001 10,552 0.007983 A*045 1,115 0.000844 

A*002 172,971 0.130857 A*046 58 0.000044 

A*004 100,649 0.076144 A*047 533 0.000403 

A*005 0 0.000000 A*048     

A*006 6,858 0.005188 A*049     

A*007 68,652 0.051937 A*050 0 0.000000 

A*008 514,568 0.389285 A*051 58 0.000044 

A*009 131,314 0.099343 A*052     

A*010 97,662 0.073884 A*053 84 0.000064 

A*011 24,027 0.018177 A*054 13 0.000010 

A*012 34,105 0.025801 A*055     

A*013 0 0.000000 A*056 21 0.000016 

A*014 0 0.000000 A*057 14 0.000011 

A*015 1,940 0.001468 A*058 35 0.000026 

A*016 29,606 0.022398 A*059 8 0.000006 

A*017 48,602 0.036769 A*060 3 0.000002 

A*018 60,952 0.046112 A*061 0 0.000000 

A*019 13,909 0.010523 A*062 0 0.000000 

A*020     A*063N 0 0.000000 

A*022 16 0.000012 A*064N 6 0.000005 

A*023 0 0.000000 A*065     

A*024 0 0.000000 A*066 6 0.000005 

A*025 5 0.000004 A*067 7 0.000005 

A*026 0 0.000000 A*068 1,017 0.000769 

A*027     A*069     

A*028 0 0.000000 A*070 342 0.000259 

A*029 741 0.000561 A*072 382 0.000289 

A*030 331 0.000250 A*073 48 0.000036 

A*031 0 0.000000 A*074 79 0.000060 

A*032 0 0.000000 A*075 99 0.000075 

A*033 19 0.000014 A*076 0 0.000000 

A*034 0 0.000000 A*077 21 0.000016 

A*035 0 0.000000 A*078 8 0.000006 

A*036 0 0.000000 A*079 17 0.000013 

A*037 0 0.000000 A*080 0 0.000000 

A*038 0 0.000000 A*081 0 0.000000 

A*039 0 0.000000 A*082 3 0.000002 

A*040 0 0.000000 A*083 0 0.000000 

A*041 286 0.000216 A*084 2 0.000002 

A*042 0 0.000000 A*085 19 0.000014 

A*043 51 0.000039 A*086 5 0.000004 

A*044 9 0.000007 A*087     

Table 1.  Frequencies and number of observations of all named MICA alleles 
 (https:// www.ebi.ac.uk/ipd/imgt/hla/stats.html) based on the analyzed sample set.  [red: most 

 abundant alleles; light red: low frequency alleles; white: not observed; gray: can not be resolved] 
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