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HLA and its unique features

Genome-wide bioinformatics tools

HLA-specific bioinformatics tools
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HLA: Unique Features

A systematic analysis of the gene and variation content of 

the extended HLA region
Ertan KANBUR, Mustafa DOGAN, Mehmet Tevfik DORAK

Presented at EFI 2017

xHLA makes up 0.24% of the genome, but contains 0.40% of all 

SNPs in the human genome

http://www.kingston.ac.uk/


HLA: Unique Features

Heritability of DNA methylation meQTL density trans-eQTL/meQTL density

http://www.kingston.ac.uk/
http://genomebiology.com/content/pdf/gb-2014-15-5-r73.pdf
http://genomebiology.com/content/pdf/gb-2014-15-5-r73.pdf
http://www.sciencedirect.com/science/article/pii/S000292971400069X
http://www.sciencedirect.com/science/article/pii/S000292971400069X
http://www.sciencedirect.com/science/article/pii/S000292971400069X
https://www.nature.com/articles/ncomms7326
https://www.nature.com/articles/ncomms7326
https://www.nature.com/articles/ncomms7326


…. despite already showing the highest number of disease associations, the true extent of the 
involvement of the MHC region in disease genetics may not have been uncovered.

including:
• Schizophrenia
• Alzheimer disease
• Parkinson disease
• Lung cancer
• Hodgkin lymphoma

HLA: Unique Features

https://www.ncbi.nlm.nih.gov/pubmed/28877428
https://genomemedicine.biomedcentral.com/articles/10.1186/s13073-018-0513-x
https://genomemedicine.biomedcentral.com/articles/10.1186/s13073-018-0513-x


Bioinformatics Tools: Genome-wide

http://www.kingston.ac.uk/
https://www.gencodegenes.org/human/stats.html
https://www.gencodegenes.org/human/stats.html
https://www.gencodegenes.org/human/stats.html
https://www.genenames.org/download/statistics-and-files/
https://www.ncbi.nlm.nih.gov/genome/annotation_euk/all/


Bioinformatics Tools: Genome-wide

The International Genome Sample Resource

The 1000 Genomes Project created a catalogue of common 

human genetic variation, using openly consented samples 

from people who declared themselves to be healthy. 

The International Genome Sample Resource (IGSR) maintains 

and shares the human genetic variation resources built by the 

1000 Genomes Project. 

1KG Project!

http://www.kingston.ac.uk/
https://www.ensembl.org/info/docs/tools/index.html


Bioinformatics Tools: Genome-wide
PopHuman

pi: nucleotide diversity 

theta: nucleotide polymorphism

Tajima's D: average n of nucleotide differences 

hap_diversity: haplotype diversity  

Kelly's ZnS: average pairwise r2 values

DoS: Direction of Selection 

K: Nucleotide divergence 

https://pophuman.uab.cat/?loc=chr6%3A29500574..32986025
https://pophuman.uab.cat/?loc=chr6%3A29500574..32986025&tracks=DNA%2Cgene_annotations%2CPi_CEU_10kb%2Ctheta_CEU_10kb%2CTajima_D_CEU_10kb%2Chap_diversity_within_CEU_10kb%2CKelly_ZnS_CEU_10kb%2CDoS_CEU_10kb%2CK_CEU_10kb&highlight=


Bioinformatics Tools: Genome-wide

https://genetics.opentargets.org/variant/6_32465390_G_T

http://www.mulinlab.org/vportal/apir.html?q=rs2395185&g=hg38

http://www.mulinlab.org/varnote/application.html#REG

SNPs

http://www.kingston.ac.uk/
https://genetics.opentargets.org/
http://www.mulinlab.org/varnote/application.html#REG
http://www.mulinlab.org/vportal/
https://genetics.opentargets.org/variant/6_32465390_G_T
http://www.mulinlab.org/vportal/apir.html?q=rs2395185&g=hg38
http://www.mulinlab.org/varnote/application.html#REG


Bioinformatics Tools: Genome-wide
SNPs
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http://www.mulinlab.org/vportal/
http://www.mulinlab.org/vportal/apir.html?q=rs2395185&g=hg38


Bioinformatics Tools: Genome-wide
eQTLs
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https://fivex.sph.umich.edu/
https://www.ebi.ac.uk/eqtl/
https://eqtlgen.org/


Bioinformatics Tools: Genome-wide
Genes
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https://maayanlab.cloud/Harmonizome/
https://maayanlab.cloud/Harmonizome/gene/BRD2


Bioinformatics Tools: Genome-wide
Genes
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https://www.genecards.org/
https://www.genecards.org/cgi-bin/carddisp.pl?gene=BRD2


Bioinformatics Tools: HLA-specific
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https://onlinelibrary.wiley.com/doi/10.1111/tan.12000
https://www.ebi.ac.uk/ipd/imgt/hla/
https://www.imgt.org/
http://hla.alleles.org/
https://www.anthonynolan.org/clinicians-and-researchers/scientists-and-researchers/hla-informatics-group
https://bioinformatics.bethematchclinical.org/


HLA Data Handling

Bioinformatics Tools: HLA-specific

http://www.kingston.ac.uk/
https://hla-net.eu/tools/
https://onlinelibrary.wiley.com/doi/10.1111/tan.12356


Bioinformatics Tools: HLA-specific
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https://hla-spread.igib.res.in/
https://hla-spread.igib.res.in/
https://bmcgenomics.biomedcentral.com/articles/10.1186/s12864-021-08239-0


Bioinformatics Tools: HLA-specific

"in press"

http://www.kingston.ac.uk/
http://www.hla3d.cn/analysis
https://doi.org/10.1093/bib/bbac076
https://doi.org/10.1093/bib/bbac076
https://doi.org/10.1093/bib/bbac076


Bioinformatics Tools: HLA-specific
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https://hla.univ-nantes.fr/
https://academic.oup.com/bioinformatics/article/36/7/2157/5637224
https://onlinelibrary.wiley.com/doi/10.1002/gepi.22334


Bioinformatics Tools: HLA-specific
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https://www.frontiersin.org/articles/10.3389/fgene.2021.774916/full
https://www.frontiersin.org/articles/10.3389/fgene.2021.774916/full


Bioinformatics Tools: HLA-specific
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http://wyanglab.org:3838/RefPanelWebsite/
https://academic.oup.com/bioinformatics/article/35/7/1244/5088321


Bioinformatics Tools: HLA-specific
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https://www.frontiersin.org/articles/10.3389/fgene.2021.774916/full
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Bioinformatics Tools: HLA-specific
R Packages

http://www.kingston.ac.uk/
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1009131
https://academic.oup.com/bioinformatics/article/37/3/416/5879278
https://www.bioconductor.org/packages/release/bioc/html/immunotation.html


Bioinformatics Tools

http://www.dorak.info/mtd/bioinf.html

http://www.kingston.ac.uk/
http://www.dorak.info/mtd/bioinf.html


Bioinformatics Tools for HLA

The amount of biological data related to the HLA genes and 
HLA region is ever increasing 

Cell/tissue-specific, validated, high quality data should be exploited 
at every opportunity to find answers to research questions 

To do that, user friendly tools and apps are available 

There is, however, no substitute for expert advice from 
a trained bioinformatician

Experimental verification is also still needed

http://www.kingston.ac.uk/
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