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Class I       Cytotoxic activity 

Class II      “Helper” activity 

Regulator activity of NK and T-NK cells 

HLA-class I HLA-class II 
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50,000 - 100,000 molecules HLA/cell  but ≈1000 different peptides  

codominance 
    HLA-I                                                                                                                         HLA-II 
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 A        B           03        06A       06B       02       03       07       10 

CH0190 exon 3 

A*0301 

 TCCCACTTGCGCTTGGTGATCTGAG

CTGC 

 A*1801 

 TCCCACTTGCGCTGGGTGATCTGAG

CCGC 
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HCV genome hypervariability 

10-5 mutation/nucleotide every life cycle 

6 genotypes (1-6) 

Different for 30-35% genoma 
 >50 subtypes (a, b, ecc…) 

20-25%  

quasispecie 
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Genotypic variation around the world 
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Frequent Coinfections 

HIV 

HBV 
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As seen in other infections, in HCV virus infection 
HLA heterozygote shows advantage for clearance the 
virus and for progression of  end-stage liver disease in 
chronic HCV+ hepatitis, presumably due to host 
response towards the greater range of  HLA-
heterozigous peptide presented 

Hraber, P., et al. 2007.  .  
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Specific HLA association and HCV persistence, 
vaccine and antiviral-responses are reported.  
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Singh, R., et al. 2007.   
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HLA-association with HCV infections is not 

so clear and more influenced by ethnic 

groups and different HCV-associated status 

and diseases 

First International Course of Translational Hepatology, Florence, 2011 



META- Analysis 
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HCV clearance Xhong et al. metanalysis 2005 

First International Course of Translational Hepatology, Florence, 2011 



HLA-DRB1*07 is associated with HCV persistence 

in Europe and Asia.  

 

HLA class-II DRB1*1101 and mainly DQB1*0301 is 

related to HCV clearance 
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DR1*07 
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DR1*12 
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DR1*15 
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In silico groups 
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In silico grouped  Marsh, 2007 
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DR-DQ 
combination 

Bone marrow donors                  

N=4575 

HCV+ MC+ NHL 

N=70 

HCV+ MC- NHL 

N= 71 

N. (%) P 

RR 
   N. (%) P 

RR (95%CI) 
  N. (%) P 

RR (95%CI) 

DR1-DQ1 1373   30 %  1   18 25.71% ns 37 52.11% p≤0.001 

RR=2.5 (1.574 to 3.962) 

DR5-DQ3 2516 55% 1   53 

 
75.71% p≤0.001 

RR=2.5 (1.463 to 4.338) 

44 61.97% ns 

DR3-DQ1 338 7.39% 1 3 4.28% ns 

 
4 

 
5.63% ns 

 

 

  

Bone marrow donors                  

N=4575 

HCV+  

N=83 

HCV+ MC+ 

N= 118 

N. (%) P 

RR  
   N. (%) P 

RR (95%CI) 
  N. (%) P 

RR (95%CI) 

DR1-DQ1 1373 30 % 1 33 39.76% ns 37 31.36% ns 

DR5-DQ3 2516 55% 1 39 46.99% ns 87 73.73% p≤0.001 

RR=2.3 (1.501 to 3.382) 

DR3-DQ1  338 7.39%   1 16  19.28% p≤0.001 

RR=2.9 (1.701 to 4.956) 

 7 5.93% 

  

 ns 

 

De Re et al. Tissue Antigens. 2009 
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DR5-DQ3 

efficent HLA presentation 

Protective for HCC      favourable for MC+ lympho. 

Clearance HCV Chronic stimulation 
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HLA and antiviral response 
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HLA stress the genomic variability of HCV 

Immune selecting pressure 
HLA 

CTL 

2004 

They exmined viral evolution in an immunodominant human histocompatibility leukocyte antigen (HLA)-

B8–restricted NS3 epitope in subjects with acute HCV infection.  

--- ex vivo tetramer and interferon enzyme-linked immunospot responses; variant NS3 sequences. 

subjects with chronic HCV infection 

Interestingly, transmission of an HLA-B8–associated escape mutation to an HLA-B8 

negative subject resulted in rapid reversion of the mutation. 
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(2008) 

Genotype 1b 
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epistatic selection, which 

involves simultaneous 

positive selection of 

combinations of alleles at 

two or more sites  

Single et al.  

experimentally 

demonstrated the 

occurrence of epistatic 

selection in humans. 

This occurs between the   

KIR and their HLA 

ligands. 

This was particularly prominent for the activating KIR gene KIR3DS1 and its putative HLA-Bw4-80I ligand,  
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a protective association of  the inhibitory receptor KIR2DL3 with 

HLA-CAsn80 (HLA-C1) and its effect on the course of  HCV infection.          

(HLA B*57, Cw*01 and Cw*04 ) (Khakoo Science 2004; Romero Mol Immunol 2008, KNAPP 

Hepathology 2010). 
 

The prevalence is increased in individuals who eliminate HCV 

spontaneously, in contrast to those who remain chronically infected.  

The protective effect was observed only among individuals who carried 

both homozygous genes and had received a low HCV exposure dose.  

During therapy with INF-, there is restoration of  suppressed NK 

activity (Ahlenstiel Gastroenterology 2009; Kronenberger J Leukoc Biol 2006; Bonavita Int TRissue React 1993) 

 

 

 

The frequency of  HLA-Bw4I80 ligand and the activating receptor 

KIR3DS1 was increased in HCV healthy carriers compared to patients 

who had developed hepatocellular carcinoma.((Lopez-Vasquez J Infect Dis 2005).  

 

Antiviral response 

HCC suceptibility 
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2DL2-C1 >2DL2-C2>2DL3-C1 

A total of 186 consecutive 

patients diagnosed with 

chronic HCV infection were 

analyzed.  

77 (NR) patients exhibited 

HCV RNA levels at 6 

months posttreatment.   

109 (SVR) cleared viral 

RNA. 

2DL3 

2DL3 
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HBV 
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HLA/KIR in course 

a lower rate of functional KIR2DL2/C1   

combination was found in HCC to CH, P=0.05.  

Non responder  
Inhibited NK  
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HLA-DRB1 Donors-Recipient Mismatch affects the Oucome of HCV 
Disease Recurrence After Liver Transplantation 

 

 

30/39 

9/39 

44/74 

P= 0.0002 

CD4+ CD4+ 

30/74 

P= 0.0003 

Belli, L. S. gastroenterology, 2006  
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Others than classical KIRS 
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The HLA-A2 Restricted T Cell 

Epitope HCV Core35–44 Stabilizes 

HLA-E Expression and Inhibits 

Cytolysis Mediated by Natural Killer 

Cells  

Intrahepatic expression of  HLA-E in HCV 

showed a macrophage-like morphology 

hepatocytes were identified 

by staining Hepart1 
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