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Interferon-l: 

The Coming of 

Age



The Interferon-λFamily

• Discovered in 2003

• Three members (Type III IFN): IFN λ1, 2 

and 3 corresponding to IL29, IL28A and 

IL28B

• Have similar antiviral activities and 

effects on gene expression as type I 

interferon

• Signal through distinct receptors IL28RA 

and IL10RB but the same JAK/STAT 

pathway

• Tissue expression of IL28RA is more 



Challenges in Studying IFN 

Response to HCV

• Numerous studies have reported 

activation of the IFN system in HCV 

infected chimpanzees and humans that 

demonstrate upregulated levels of ISG 

• However, these findings have been 

difficult to reproduce in cell culture 

models of HCV infection: little or no 

induction of interferons and ISGs



IL28 Induction by HCV Infection in Primary Human 

Hepatocytes (PHHs)

E Thomas, Unpublished Data
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Lack of Type I IFN Induction by HCV Infection in 

PHHs

E Thomas, Unpublished Data



ISG Induction by HCV Infection in PHHs



Protein ISGylation Induced by HCV Infection in PHHs



Summary I

• Human hepatocytes produce 

predominantly Type III IFNs in response 

to HCV infection

• Induction of type III IFNs by HCV 

depends on active viral infection and 

replication

• IFN-l, similar to IFN-b, is induced by viral 

stimuli via the IRF3 and NF-kB signaling 

pathways

• ISGs and chemokines are also induced to 

high level by HCV infection in human 



Is IL28 induction by HCV responsible for 

the up-regulation of ISGs in infected liver?



Role of IL28 Induction by HCV in ISG Expression
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IL28 Induction by HCV Infection in Vivo

E Thomas, Unpublished Data



IL28 Expression Correlateswith ISG Expression 

in Liver of HCV Infected Patients



Does HCV infection modulate expression 

of genes other than IL28-induced ISGs?



Gene Expression of PHH by HCV vs IL28

E Thomas, Unpublished Data



Microarray Analysis of PHHs Infected with JFH1



Microarray Analysis of PHHs Infected with JFH1

Chemokines



Do IL28 and IFN-a have the same 

functional effect on the induction of ISGs?



Microarray Analysis of 

IFN-a and IL28B 

Regulated Genes in 

PHHs



Microarray Analysis of PHHs Treated with

Type I or III IFN



Does IL28 induction by HCV alter the 

antiviral effect of IFN-a?



Effect of BlockingIL28 on the Antiviral Activitiesof 

Type I IFN in HCV-InfectedPHHs
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Summary & Conclusion

• Type III interferon is the predominant interferon 

produced by hepatocytes in response to HCV 

infection

• Infected hepatocytes also produce high levels 

of chemokines, leading to subsequent 

inflammatory response and liver injury

• Type I and III IFNs may have distinct functional 

effects on hepatocytes

• IL28 genotype and induction by HCV may be 

functionally linked to HCV treatment response 
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