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BACKGROUND 

 

Are there cancer susceptibility genes in the HLA 

region? 
 

If there are, are they HLA genes or non-HLA genes? 
 

By what mechanism, is HLA-linked cancer 

susceptibility mediated? 
 

http://www.hope.ac.uk/
http://www.well.ox.ac.uk/julian-knight


 

To gain insight into the involvement of HLA region 

sequence variants in cancer susceptibility by 

screening the occurrence of natural polymorphisms 

in cancer genomes. 
 

AIM 

http://www.hope.ac.uk/


METHODS 
 

We screened germline variants of the HLA region 

(chr6:28.5 to 34.5Mb; hg19) to examine their occurrence in 

cancer genomes as somatic mutations.  
 

We obtained the germline variants from Ensembl 

(n~285K), and screened the COSMIC database for their 

presence in cancer genomes using SNPnexus. 
 



RESULTS 
 

660 of ~285K germline SNPs are detected in 747 

cancer samples as somatic mutations.  
 

http://cancer.sanger.ac.uk/cosmic/gene/overview?ln=TAPBP


RESULTS 
 

Most (n=248) of the 660 SNPs detected as cancer 

somatic mutations were missense SNPs, with 36 

located in the HLA-A, -B, -C, -DRA/DRB1, or  

-DQA1/DQB1 genes. 
 

 

When all missense, nonsense 

and frameshift mutations were 

considered, HLA-A had the 

highest number of them 

followed by MUC21 and HLA-C. 
 



RESULTS 
 

Only few were assessed as possibly damaging by 

PolyPhen or SIFT. 
  

Overall, 28.6% of the SNPs were highly deleterious 

(in the top one percentile in the genome), and likely 

to be driver mutations as assessed by CADD scores 

(>20; overall median=13.7, as compared to median 

CADD score of 7.0 for missense mutations).  
 



RESULTS 
 

Genes with recurrent mutations and highest mean 

CADD scores did notinclude classical HLA genes 

high on the list. 
 



RESULTS 
 

The HLA region genes most 

deleteriously mutated in cancer 

consisted of antigen processing 

pathway genes TAP1/TAP2/TAPBP 

and PSMB8/PSMB9, and cancer-

related genes MSH5 and DDR1.  
 

Of these, TAPBP expression 

showed a correlation with breast 

and gastric cancer survival in the 

Kaplan-Meier Plotter (P<9E-04). 
 



RESULTS 
 

32 SNPs were contained within the CpG 

island cg00082981 located within HLA-A. 
 



RESULTS 
 

HLA-A was also the classical HLA gene with the 

highest number of mutations along with -DRB1, with 

HLA-A mutations ranking more deleterious.  
 

 

     HLA-A  HLA-DRB1 

Number of total mutations      53         30 

Number of ms/ns/fs mutations      33         18 

Mean CADD score      11.8         8.4 
 



RESULTS 
 

None of the 660 SNPs were in the GWAS catalog for a 

cancer association.  
 

GRASP analysis revealed associations with lung, 

cervical, and nasopharyngeal cancer (P<5x10E-08). 

At the statistical threshold of P<10E-04, there were 

further lung and breast cancer associations.  
 



RESULTS 
 

HLA Region Genes in Cancer Gene Databases  
 





RESULTS 
 

HLA Region Genes in Cancer Gene Databases  
 

http://cancer.sanger.ac.uk/census/


FUTURE WORK 

 

 Include all somatic mutations from the HLA region 
 

 Include all xMHC mutations (histone genes 

included) 
 

 Consider adjustment for gene size 
 

http://www.well.ox.ac.uk/julian-knight


CONCLUSIONS 
 

The survey, which assessed the relevance of 

germline HLA region SNPs:  
 

 implicated the HLA region in carcinogenesis 

 identified HLA-A as the most relevant classical 

HLA gene 

 drew attention to the non-HLA genes as candidate 

cancer susceptibility genes 

 suggested alternative mechanisms for the 

involvement of HLA region genes in carcinogenesis  
 

http://www.well.ox.ac.uk/julian-knight
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