New models for studying HBV repli
and innate immunity.
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Discovery of HBV and a prophylactic vaccine
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HBV therapies: past and present
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Challenges in the HBV field

~257 million people are chronically infected
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Clinical picture:
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The HCV success story: Role model for an HBV cure?
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Challenges in the HBV field

Poor funding due to:

- Effective HBV vaccine
- Potent HBV antivirals
- HCV in the spotlight
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50 years of HBV
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The search for new HBV therapies and a functional cure

- NUCs block RT but do not eradicate the cccDNA

New targets include entry, capsid, RNase H,
o CCcDNA..
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Hepatocyte peptide complex

The breakthrough: NTCP as a receptor for HBV
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HepG2-NTCP (clone 7)

Yan et al. elife (2012)
Ni et al,, Gastroenterology (2014)
Michailidis et al. Sci Rep (2017)

Challenges in HBV research

Poor in vitro systems
- High titers required for efficient infection

for virus-host interactions

human hepatocytes (PHH)
* Donor-to-donor variability
* Non-renewable
« Cannot be genetically modified
* Expensive

Lack of molecular tools
- cccDNA detection methods
- Lack of reporter virus

Limitations in animal models
- Restrictions on chimpanzee infections
- Immunocompromised mouse models

- No virus spread/cannot recapitulate the complete viral life cycle
Hepatoma cells have impaired innate immune functions - not ideal

More physiological systems are based on cryopreserved primary




Model systems for HBV: towards more relevant systems
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Model systems for HBV: towards more relevant systems

Hepatoma cells

The magic of PEG: HBV infection in HepG2-NTCP cells
Q 1 dpi 7 dpi

Still room for improvement...
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The magic of PEG: Continuous addition, HBV spread!
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Co-cultures prove HBV spread from donor to acceptor cells
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Co-cultures prove HBV spread from donor to acceptor cells

HBcAg+ due to spread
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Finally, the complete HBV life cycle in cell culture
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HBV and IFN: Possible Clue to a Cure?

* HBVis considered a stealth virus that does not induce IFN
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Stealth and Cunning: Hepatitis B and Hepatitis C Viruses
Stefan F. Wieland and Francis V. Chisari*

* IFN treatment can cure HBV

Interferon Treatment for (O
Hepatitis B
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IFN induction and effectors (ISGs)
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Antiviral ISG screens
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A diverse range of gene products are effectors of the
type I interferon antiviral response
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401:10.1038/nature12862

401:10.1038 /nature09907

Pan-viral specificity of IFN-induced genes reveals
new roles for cGAS in innate immunity
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What about HBV?
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Anti-HBV ISG screens: In progress
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Model systems for HBV: towards more relevant systems

From discovery to validation...
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Limitations of primary hepatocyte cultures

- Donor-to-donor variability

- Limited availability for each donor
- Difficult to maintain in culture

- Cannot be expanded in culture

- Difficult to manipulate genetically

...but remain the gold standard for HBV studies

Primary human hepatocytes: not all donors are the same
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Scalable for high-throughput screens
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Model systems for HBV: towards more relevant systems
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Human liver chimeric mice support HBV infection
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Stem cell-derived models for studying viral infection and
pathogenesis

Applications . ..
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Summary 1

Continuous PEG treatment facilitates HBV
spread in HepG2-NTCP cells

HBV spread system can be efficiently 5 |
applied in antiviral screens

Primary human hepatocytes can be

Summary 2

Stem cell derived hepatocytes (HLCs) offer
a potential tool for genetic studies and
patient derived systems

Polarized HLCs are a suitable system for
HEV biology

Stem cells can be used to generate
multiple cell types (HLCs, iStellates)

o,
modified in vitro and expanded in liver a2
chimeric mice

HBV
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