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Besides being most gene-dense and polymorphic, the 

HLA region is also very rich in copy number variations 

(CNVs). 

CNVs are equally important as SNPs in gene expression 

regulations and disease associations. 

CNVs up to 368kb-long exist in the classical HLA region, 

but whether they map to particular haplotypes is 

unknown. 
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CNVR2845.21
Tag SNPs: rs9271720
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METHODS

We used the already available HapMap project data from 

HLA-typed participants to systematically survey the 

correlations among SNPs, CNVs, HLA types and gene 

expression.

We mapped proxy SNPs for CNVs to HLA haplotypes 

using existing information as well as our ImmunoChip

data on 95 IHWG cell lines and published 1KG Project 

HLA types.



RESULTS

Most CNVs encompass multiple classical HLA genes: 

CNVR2841.6 (13kb - HLA-C and HLA-B); CNVR2829.7 

(269kb - from ZFP57 to HLA-W including HLA-A); 

CNV2845.21 (368kb - from HLA-DRA to DQB1). 
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RESULTS

In most studies, the CNV status was reported as gain or loss 

relative to the HapMap sample NA10851 (HLA-A*24:02/*01:01; 

B*40:01/*08:01; C*03:04/*07:01; DRB1*04:04/*07:01; DR53/DR53). 

Those studies consistently reported a loss of large (>200kb, up to 

337kb) CNV copies in samples that lacked a DR53 haplotype. 
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RESULTS

Of the 50 HapMap subjects who had two copies of DR53 

haplotypes, only three had loss or gain in the class II 

region, the rest did not vary from the reference sample 

suggesting stability of the CNV status in DR53 

haplotypes. 

Most samples that did not have two DR53 haplotypes 

show loss, and any sample with at least one DR15 

haplotype shows gain compared to the reference sample 

NA10851.



RESULTS

For the largest CNVs in HLA class II region



RESULTS

Supplementary Table 3: List of CNV-associated eQTLs. This table displays all significantly 
associated CNV-gene pairs we identified with our FDR threshold (FDR≤10%).

Both class I and II CNVs are associated with increased 

expression of classical HLA genes. CNV2845.21 correlates with 

increased expression levels of HLA-DRA, DRB1, DQA1 and 

DQB1, but decreased expression of DQA2/DQB2. 
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RESULTS

ImmunoChip data showed that rs9271720/rs9272143 (proxy for the largest CNV, 

CNV2845.21) split DR haplotypes in two groups confirming that the ancestral 

lineages DR51 and DR53 haplotypes had increased copy number. 

DR01/DR52 vs  DR08/DR51/DR53



CNVR2845.21
and rs3129934
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RESULTS

In the class I region, largest CNV gains (~324kb) 

were in samples positive for B*07:02; C*07:02. The 

largest CNV (402kb) in the extended HLA region was 

reported at the telomeric end (in a sample 

homozygous for B*07:02; C*07:02).



These results:

> Shed some light on the nature of variable DNA 

content in ancestral HLA class II haplotypes reported 

in the past

> Highlight the importance of taking into account 

the CNV status in disease association and 

transcriptomics studies

We are planning to examine the large CNV status of 

homozygous cell lines with specific qPCR analysis.

CONCLUSIONS
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