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Elevato Polimorfismo
Alta densità genica

Linkage disequilibrium

Malattie autoimmuni         Infezioni            Trapianti



283 loci
144 protein-coding genes
58 ncRNA
81 pseudogenes

IPD-IMGT/HLA databases

GRCh38.p14 (NCBI)
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Locus Number of 

alleles

Number of 

amino acid 

sequences

Null allele 

number

HLA-A 7644 4450 (58.2%) 404 (5.3%)

HLA-B 9097 5471 (60.1%) 325 (3.6%)

HLA-C 7609 4218 (55.4%) 344 (4.5%)

HLA-DRB1 3389 2203 (65.0%) 119 (3.5%)

HLA-DQB1 2330 1455 (62.4%) 109 (4.7%)

HLA-DPB1 2221 1321 (59.5%) 121 (5.4%)

Total (including
other loci)

35,220 1552 (4.4%)
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Cell line AH/CEH MHC class II type HLA-A HLA-B HLA-C HLA-DRB3,4,5 HLA-DRB1 HLA-DQA1 HLA-DQB1

APD 60.X DR3 A*01:01:01 B*40:01:01 C*06:02:01 DRB3*02:02:01 DRB1 *03,*11,*12,*13  or *14 DQA1*01:03:01 DQB1*06:03:01

COX 8.1 DR3 A*01:01:01 B*08:01:01 C*07:01:01 DRB3*01:01:02 DRB1 *03,*11,*12,*13  or *14 DQA1*05:01:01 DQB1*02:01:01

DBB 57.x DR4 A*02:01:01 B*57:01:01 C*06:02:01 DRB4*01:03:01 DRB1 *04 , *09  or *07  DQA1*02:01:01 DQB1*03:03:02

KAS116 51 DR1 A*24:02:01 B*51:01:01 C*12:03:01 DRB1 *01  or *10 DQA1*01:01:01 DQB1*05:01:01

MANN 44.2/44.3 DR4 A*29:02:01 B*44:03:01 C*16:01:01 DRB4*01:01:01 DRB1 *04 , *09  or *07  DQA1*02:01:01 DQB1*02:02:01

PGF 7.1 DR2 A*03:01:01 B*07:02:01 C*07:02:01 DRB5*01:01:01 DRB1 *15 or *16 , DQA1*01:02:01 DQB1*06:02:01

QBL 18.2 DR3 A*26:01:01 B*18:01:01 C*05:01:01 DRB3*02:02:01 DRB1 *03,*11,*12,*13  or *14 DQA1*05:01:01 DQB1*02:01:01

SSTO 44.x DR4 A*32:01:01 B*44:02:01 C*05:01:01 DRB4*01:03:01 DRB1 *04 , *09  or *07  DQA1*03:01:01 DQB1*03:05:01
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COX (HLA-A1-B8-Cw7-DR3)  : Type 1 diabetes, systemic lupus 
erythematosus and myasthenia gravis.

PGF (A3-B7-Cw7-DR15) :protection from type 1 diabetes and
susceptibility to multiple sclerosis and systemic lupus erythematosus)

QBL (A26-B18-Cw5-DR3-DQ2) (associated with type 1 diabetes and 
Graves’ disease)

L’analisi del trascrittoma dei tre aplotipi ha dimostrato differenze 
nell’espressione dei geni, aplotipo-specifiche  riconducibili variazioni 
della trascrizione e a meccanismi di splicing alternativo



Esperimenti di RNA-Seq su linee B-LCL omozigoti  per i tre aplotipi 
A2-B46-DR9       A33-B58-DR3      A1-B8-DR3 
dimostrano l’espressione differenziale di  alcuni alleli in aplotpi distinti

eQTL SNP segregano in base all’aplotipo, in LD  anche a distanza di 350 
Kb e hanno effetti regolatori aplotipo-specifici



Analisi dell’architettura epigenomica  di  linee B-LCL omozigoti con 
aplotipo  HLA-DR3 and HLA-DR15, associati con SLE hanno permesso 
l’identificazione di  histone quantitative trait loci hQTLs, varianti che  
determinano una espressione allelica differenziale attraverso 
modificazioni post traduzionali degli istoni a livello di enhancer
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Elevata espressione di geni / alleli

HLA-B27  associato a ankylosing spondylitis

HLA-A*02:01 gene associato  autoimmune vitiligo

HLA-B*39:06, HLA-A*24:02, HLA-B*18 associato aT1D





Gli alleli HLA-DQA1*05 e  DQB1*02 

codificano la molecola HLA-DQ2.5 che 

presenta i peptidi  della gliadina nella 

malattia celiaca
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HLA-DQA1*03 /DQB1*03

HLA-DRB1*11 e DRB1*13







Thank you for attention


