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Evolution of HCV research tools

*Biochemical assays : Ns3-4A protease, NS5B RNA dependent RNA polymerase:

* Replicon systems (1999-2002)
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Hepatocyte-like culture systems supporting Towards small animal models for HCV
HCV replication
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Establishing genetically humanized mouse models
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The HCV virion
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A genetically humanized mouse model for hepatitis C

virus infection.

Dorner Nature 2011

*But do not readily support HCV replication in
liver.

Dorner Nature 2013

«Assembly of ifectious HCV in mice
confirmed.
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E2 ectodomain is globular in shape
Single-molecule EM analysis of E2ATM

HCV E2¢c C-terminal
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Remaining challenges
- E1, E1-E2 structures? ?"C
- Fusion mechanism? ,
- Receptor interactions? )
- Assembly/entry transition states?
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HCV and miR-122 — a critical host-viral interaction
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Miravirsen (miR-122 inhibton)treatment ~ Phase 2a results
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Translation and replication

Important host proteins

* Regulation of genome RNA translation, replication, and packaging?
« Composition and structure of -/+ strand replicases?
« Roles of host factors, eg CypA and PI4KIlla?
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Models of the biogenesis of HCV particles
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1.06-1.25g/ml ~11g/ml
Lower density = more infectious. ApoB negative

Bartenschlager, Penin, Lohmann & André Trends in Microbiology 2011

What's going on in vivo?
HCV infection is clustered

2PE-microscopy
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HCV and innate immune activation
HCV infected cells upregulate ISGs in vivo

Fluorescent in situ
hybridization (FISH)

Figure 4C Wieland et al. Hepatology 2013

HCV 2014

¢ Great research tools =
* Growing understanding of the virus lifecycle

¢ Many unanswered questions but...

Curative IFN-free therapies\withi>90% efficacy
Still no approved vaccine—is'one heeded?
What'’s next?

Take home lessons

Achievements

* HCVcc, hepatocyte cultures, animal models

+ Production of virus particles

* Many entry factors defined

* Identification of cis RNA elements & miR-122
« Viral and cellular factors in RNA replication

* S and NS protein interplay in assembly:

+ Role of lipid droplets, lipid metabolism

* Requirement for ApoE

* HCV activation of innate immunity

*Bottom line: Many advances, important
therapeutic targets revealed

Challenges

.Phenotyping clinical isolates?

= Composition, structure, heterogeneity?

* Entry pathway in polarized cells?

* How do they work?

* Composition & structure of the replicase?
* Regulation of genome RNA packagi

= Sites of NC assembly, budding mecha

« Site of lipoprotein association?

* Contribution to control vs pe!

*Bottom line: Deeper mechanistic insights needeg|
at all levels

But'challenges still remain

groups
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And you never know what’s coming next...
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Phylogeny of
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novel hepaci- and pegi-viruses
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