GEPHE SUMMARY

Gephebase Gene
Human Leukocyte Antigen-B (HLA-B) (https://www.gephebase.org/search-
criteria?/and+Gene Gephebase="Human Leukocyte Antigen-B (HLA-B)"#gephebase-

summary-title)

Entry Status
Published
PHENOTYPIC CHANGE
Trait Category
Physiology (https://www.gephebase.org/search-criteria?/and+ Trait
Category="Physiology "#gephebase-summary-title)
Trait

Pathogen resistance (HIV control) (https://www.gephebase.org/search-
criteria?/and+ T rait="Pathogen resistance (HIV control)"#gephebase-summary-title)
Trait State in Taxon A
Homo sapiens
Trait State in Taxon B
Homo sapiens; HIV controllers
Ancestral State
Data not curated
Taxonomic Status
Intraspecific (https://www.gephebase.org/search-criteria? fand+Taxonomic

Status="Intraspecific* #gephebase-summary-title)

Taxon A
Latin Name
Homo sapiens
(https://www.gephebase.org/search-criteria? fand+Taxon and Synonyms="Homo
sapiens " #gephebase-summary-title)
Common Name
human
Synonyms
human; man; Homo sapiens Linnaeus, 1758; Home sapiens; Homo sampiens; Homo sapeins;
Homo sapian; Homo sapians; Homo sapien; Homo sapience; Homo sapiense; Homo
sapients; Homo sapines; Homo spaiens; Homo spiens; Humo sapiens
Rank
species
Lineage
cellular organisms; Eukaryota; Opisthokonta; Metazoa; Eumetazoa; Bilateria; Deuterostomia;
Chordata; Craniata; Vertebrata; Gnathostomata; Teleostomi; Euteleostomi; Sarcopterygii;
Dipnotetrapodomorpha; Tetrapoda; Amniota; Mammalia; Theria; Eutheria; Boreoeutheria;
Euarchontoglires; Primates; Haplorrhini; Simiiformes; Catarrhini; Hominoidea; Hominidae;
Homininae; Homo
Parent
Homo () - (Rank: genus)
(https:/fwww.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id= 9605 )
NCBI Taxonomy ID
9606
(https:/fwww.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id= 9606 )
is Taxon A an Infraspecies?

No
GENOTYPIC CHANGE
Generic Gene Name
HLA-B
Synonyms
AS; HLAB; B-4901
String

9606.ENSP00000399168
(http://string-db.org/newstring_cgi/show_network_section.pl?identifier=
9606.ENSP00000399168 )
Sequence Similarities

Belongs to the MHC class | family.

GO - Molecular Function
GO:0005102 : signaling receptor binding
(https://www.ebi.ac.uk/QuickGO /term/GO:0005102)
GO:0042605 : peptide antigen binding

GephelD
GP00000492
Main curator
Martin

Taxon B
Latin Name
Homo sapiens
(https://www.gephebase.org/search-criteria? fand+Taxon and Synonyms="Homo
sapiens " #gephebase-summary-title)
Common Name
human
Synonyms
human; man; Homo sapiens Linnaeus, 1758; Home sapiens; Homo sampiens; Homo sapeins;
Homo sapian; Homo sapians; Homo sapien; Homo sapience; Homo sapiense; Homo
sapients; Homo sapines; Homo spaiens; Homo spiens; Humo sapiens
Rank
species
Lineage
cellular organisms; Eukaryota; Opisthokonta; Metazoa; Eumetazoa; Bilateria; Deuterostomia;
Chordata; Craniata; Vertebrata; Gnathostomata; Teleostomi; Euteleostomi; Sarcopterygii;
Dipnotetrapodomorpha; Tetrapoda; Amniota; Mammalia; Theria; Eutheria; Boreoeutheria;
Euarchontoglires; Primates; Haplorrhini; Simiiformes; Catarrhini; Hominoidea; Hominidae;
Homininae; Homo
Parent
Homo () - (Rank: genus)
(https:/fwww.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id= 9605 )
NCBI Taxonomy ID
9606
(https:/fwww.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id= 9606 )
is Taxon B an Infraspecies?

No

UniProtKB Homo sapiens
P01889 (http://www.uniprot.org/uniprot/P01889)
GenebankID or UniProtKB
X64454 (https://www.ncbi.nlm.nih.gov/nuccore/X64454)
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(https://www.ebi.ac.uk/Quick GO /term/GO:0042605)
GO - Biological Process

GO:0006955 : immune response (https://www.ebi.ac.uk/QuickGO /term/GO:0006955)
GO:0043312 : neutrophil degranulation
(https:/fwww.ebi.ac.uk/Quick GO [term/GO:0043312)
GO:0060333 : interferon-gamma-mediated signaling pathway
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0060333)
G0:0002479 : antigen processing and presentation of exogenous peptide antigen via MHC
class |, TAP-dependent (https://www.ebi.ac.uk/Quick GO /term/GO:0002479)
GO:0002480 : antigen processing and presentation of exogenous peptide antigen via MHC
class |, TAP-independent (https://www.ebi.ac.uk/Quick GO [term/GO:0002480)
GO:0002474 : antigen processing and presentation of peptide antigen via MHC class |
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0002474)
GO:0042270 : protection from natural killer cell mediated cytotoxicity
(https:/[www.ebi.ac.uk/Quick GO /term/GO:0042270)
G0O:2001198 : regulation of dendritic cell differentiation
(https:/www.ebi.ac.uk/QuickGO /term/GO:2001198)
GO:0050776 : regulation of immune response
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0050776)
GO:0032655 : regulation of interleukin-12 production
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0032655)
GO:0032675 : regulation of interleukin-6 production
(https:/www.ebi.ac.uk/QuickGO /term/GO:0032675)
GO:0002667 : regulation of T cell anergy
(https:/www.ebi.ac.uk/Quick GO /term/GO:0002667)
GO:0060337 : type | interferon signaling pathway
(https://www.ebi.ac.uk/QuickGO /term/GO:0060337)
GO:0016032 : viral process (https://www.ebi.ac.uk/QuickGO /term/GO:0016032)

GO - Cellular Component
GO:0005886 : plasma membrane (https://www.ebi.ac.uk/QuickGO [term/GO:0005886)
GO:0000139 : Golgi membrane (https://www.ebi.ac.uk/QuickGO /term/GO:0000139)
GO:0016020 : membrane (https://www.ebi.ac.uk/QuickGO [term/GO:0016020)
GO:0070062 : extracellular exosome (https://www.ebi.ac.uk/QuickGO /term/GO:0070062)
GO:0005887 : integral component of plasma membrane
(https://www.ebi.ac.uk/QuickGO [term/GO:0005887)
GO:0005794 : Golgi apparatus (https://www.ebi.ac.uk/Quick GO [term/GO:0005794)
GO:0005783 : endoplasmic reticulum
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0005783)
GO:0009986 : cell surface (https://www.ebi.ac.uk/Quick GO /term/GO:0009986)
GO:0031901 : early endosome membrane
(https:/fwww.ebi.ac.uk/Quick GO [term/GO:0031901)
GO:0055038 : recycling endosome membrane
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0055038)
GO:0012507 : ER to Golgi transport vesicle membrane
(https:/[www.ebi.ac.uk/Quick GO /term/GO:0012507)
GO:0071556 : integral component of lumenal side of endoplasmic reticulum membrane
(https://www.ebi.ac.uk/QuickGO /term/GO:0071556)
GO:0042612 : MHC class | protein complex
(https://www.ebi.ac.uk/QuickGO /term/GO:0042612)
GO:0030670 : phagocytic vesicle membrane
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0030670)
GO:0030667 : secretory granule membrane
(https:/[www.ebi.ac.uk/QuickGO /term/GO:0030667)

Mutation #1

No (https://www.gephebase.org/search-criteria? fand+Presumptive Null="No"#gephebase-summary-title)
Coding (https://www.gephebase.org/search-criteria? fand+Molecular Type="Coding"#gephebase-summary-title)

SNP (https://www.gephebase.org/search-criteria?/and+Aberration Type="SNP"#gephebase-summary-title)

Nonsynonymous

Arg62Gly

Association Mapping (https://www.gephebase.org/search-criteria? fand+Experimental Evidence="Association Mapping* #gephebase-summary-title)

Taxon A
Codon -

Amino-acid Arg

Taxon B

Gly

The major genetic determinants of HIV-1 control affect HLA class | peptide presentation. (2010) (https://pubmed.ncbi.nlm.nih.gov/21051598)

Presumptive Null

Molecular Type

Aberration Type

SNP Coding Change

Molecular Details of the Mutation

Experimental Evidence

Position

62

Main Reference

Authors
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Abstract

Infectious and inflammatory diseases have repeatedly shown strong genetic associations within the major histocompatibility complex (MHC); however, the basis for these associations
remains elusive. To define host genetic effects on the outcome of a chronic viral infection, we performed genome-wide association analysis in a multiethnic cohort of HIV-1 controllers
and progressors, and we analyzed the effects of individual amino acids within the classical human leukocyte antigen (HLA) proteins. We identified >300 genome-wide significant single-
nucleotide polymorphisms (SNPs) within the MHC and none elsewhere. Specific amino acids in the HLA-B peptide binding groove, as well as an independent HLA-C effect, explain
the SNP associations and reconcile both protective and risk HLA alleles. These results implicate the nature of the HLA-viral peptide interaction as the major factor modulating durable
control of HIV infection.

Additional References

Mutation #2
Presumptive Null

No (https://www.gephebase.org/search-criteria? fand+Presumptive Null="No"#gephebase-summary-title)

Molecular Type
Coding (https://www.gephebase.org/search-criteria? fand+Molecular Type="Coding"#gephebase-summary-title)
Aberration Type
SNP (https://www.gephebase.org/search-criteria?/and+Aberration Type="SNP*#gephebase-summary-title)
SNP Coding Change
Nonsynonymous
Molecular Details of the Mutation
Asn63Glu

Experimental Evidence

Association Mapping (https://www.gephebase.org/search-criteria? fand+Experimental Evidence="Association Mapping" #gephebase-summary-title)

Taxon A Taxon B Position
Codon - - -

Amino-acid Asn Glu 63

Main Reference

The major genetic determinants of HIV-1 control affect HLA class | peptide presentation. (2010) (https://pubmed.ncbi.nlm.nih.gov/21051598)
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Abstract

Infectious and inflammatory diseases have repeatedly shown strong genetic associations within the major histocompatibility complex (MHC); however, the basis for these associations
remains elusive. To define host genetic effects on the outcome of a chronic viral infection, we performed genome-wide association analysis in a multiethnic cohort of HIV-1 controllers
and progressors, and we analyzed the effects of individual amino acids within the classical human leukocyte antigen (HLA) proteins. We identified >300 genome-wide significant single-
nucleotide polymorphisms (SNPs) within the MHC and none elsewhere. Specific amino acids in the HLA-B peptide binding groove, as well as an independent HLA-C effect, explain
the SNP associations and reconcile both protective and risk HLA alleles. These results implicate the nature of the HLA-viral peptide interaction as the major factor modulating durable
control of HIV infection.

Additional References

Mutation #3
Presumptive Null

No (https://www.gephebase.org/search-criteria? fand+Presumptive Null="No" #gephebase-summary-title)

Molecular Type
Coding (https://www.gephebase.org/search-criteria? fand+Molecular Type="Coding"#gephebase-summary-title)
Aberration Type
SNP (https://www.gephebase.org/search-criteria? fand+Aberration Type="SNP"#gephebase-summary-title)
SNP Coding Change
Nonsynonymous
Molecular Details of the Mutation
Tyr/Asn 67 Met

Experimental Evidence

Association Mapping (https://www.gephebase.org/search-criteria? fand+Experimental Evidence="Association Mapping"#gephebase-summary-title)

Taxon A Taxon B Position
Codon - - -

Amino-acid - Met 67
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Abstract
Infectious and inflammatory diseases have repeatedly shown strong genetic associations within the major histocompatibility complex (MHC); however, the basis for these associations
remains elusive. To define host genetic effects on the outcome of a chronic viral infection, we performed genome-wide association analysis in a multiethnic cohort of HIV-1 controllers
and progressors, and we analyzed the effects of individual amino acids within the classical human leukocyte antigen (HLA) proteins. We identified >300 genome-wide significant single-
nucleotide polymorphisms (SNPs) within the MHC and none elsewhere. Specific amino acids in the HLA-B peptide binding groove, as well as an independent HLA-C effect, explain
the SNP associations and reconcile both protective and risk HLA alleles. These results implicate the nature of the HLA-viral peptide interaction as the major factor modulating durable
control of HIV infection.
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Presumptive Null
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Molecular Type
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Aberration Type
SNP (https://www.gephebase.org/search-criteria?/and+Aberration Type="SNP"#gephebase-summary-title)
SNP Coding Change
Nonsynonymous
Molecular Details of the Mutation
Lys/Arg 70 Ser
Experimental Evidence

Association Mapping (https://www.gephebase.org/search-criteria? /and+Experimental Evidence="Association Mapping”#gephebase-summary-title)

Taxon A Taxon B Position
Codon - - -
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Abstract
Infectious and inflammatory diseases have repeatedly shown strong genetic associations within the major histocompatibility complex (MHC); however, the basis for these associations
remains elusive. To define host genetic effects on the outcome of a chronic viral infection, we performed genome-wide association analysis in a multiethnic cohort of HIV-1 controllers
and progressors, and we analyzed the effects of individual amino acids within the classical human leukocyte antigen (HLA) proteins. We identified >300 genome-wide significant single-
nucleotide polymorphisms (SNPs) within the MHC and none elsewhere. Specific amino acids in the HLA-B peptide binding groove, as well as an independent HLA-C effect, explain
the SNP associations and reconcile both protective and risk HLA alleles. These results implicate the nature of the HLA-viral peptide interaction as the major factor modulating durable
control of HIV infection.
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Molecular Type
Coding (https://www.gephebase.org/search-criteria? fand+Molecular Type="Coding"#gephebase-summary-title)
Aberration Type
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SNP Coding Change
Nonsynonymous
Molecular Details of the Mutation
Ser/Thr[Arg 97 Val
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Abstract

Infectious and inflammatory diseases have repeatedly shown strong genetic associations within the major histocompatibility complex (MHC); however, the basis for these associations
remains elusive. To define host genetic effects on the outcome of a chronic viral infection, we performed genome-wide association analysis in a multiethnic cohort of HIV-1 controllers
and progressors, and we analyzed the effects of individual amino acids within the classical human leukocyte antigen (HLA) proteins. We identified >300 genome-wide significant single-
nucleotide polymorphisms (SNPs) within the MHC and none elsewhere. Specific amino acids in the HLA-B peptide binding groove, as well as an independent HLA-C effect, explain
the SNP associations and reconcile both protective and risk HLA alleles. These results implicate the nature of the HLA-viral peptide interaction as the major factor modulating durable
control of HIV infection.
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Related Genes
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