Table 2 | Virology of HBV and HCV

Viral features
Molecular virology
Structure

Farnily
Receptor

Replication strateqy

Mutation rate
Genotypes

Integration into host
chromosome

Vral kinetics
Viral half-life

Viral production

HBV

42 nm; enveloped nudeocapsid;
partially double-stranded DMNA genome

Hepadnaviridas family

Lnknown; there are several candidate
HEV-binding proteins

Replication of HEV DMA occurs by
reverse transcription of an BMNA
intermediate within cytoplasmic
nucleccapsids

Lo (110 100,000 bases per year)

8 genctypes (8% intergroup
divergence)

Yes

23 days
100" virions per day

HCV

50 nm; enveloped nucleocapsid,
positive-stranded BMNA genome

Flaviviridas family; hepacivirus genus
Unknown; the receptor complex probalbly
includes the tetraspanin COB1 and as-yet-

unknown hepatocyte-spedific factors; there are
several other candidate HCV-binding proteins

Replication occurs by synthesis of a
genome-length minus-strand FMNA

intenmediate within cytoplasmic replication
complexes that form a perinuclear
membranous web

High {1 in 1,000 bases per year)

& main genotypes (20-35% overall
sequence difference); more than 50
aubtypes (10-25% difference); quasispecies
in every infected patient

Mo

3 hours
10" virions per day

Feternces are provided in the online version of this Table (ses online supplementary information 51). HEV, hepatitis B virus; HC,

hepatitis © wvirus,
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In this respect, it is notable that hepatocellular carcinoma might develop in the absence of
cirrhosis in patients with chronic hepatitis B, but it almost always develops on the
background of liver cirrhosis in patients with hepatitis C. This observation indicates a
differential contribution of viral and host factors to hepatocarcinogenesis in hepatitis B and

hepatitis C, which is reviewed in Refs 16,124.



A universal flu vaccine should

L R

Be at least 75% effective

Protect against group | and Il influenza A
viruses

Have durable protection that lasts at
least 1 year

Be suitable for all age groups



Universal Influenza Vaccine Approaches

NA-Directed Approaches
:|HA Stalk :| NA Stalk

A) Headless HA I A) Stalk Extension
B) Chimeria HA

« “Exotic” HA head domain

* HA group specific

M2e-Directed Approaches
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Universal flu vaccines
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» MHAA4549A Trial: A Phase 2a healthy volunteer challenge study showed the
monoclonal antibody was safe, well-tolerated, and did not cause antibody-dependent
enhancement (ADE) of iliness. However, follow-up outpatient trials revealed that the
antibody alone did not significantly improve clinical outcomes. ® National Institutes of He... +2

* CR6261Trial: In an HIN1T human challenge model, CR6261 proved safe but had no

statistically significant effect on the duration or amount of viral
RNA. ® National Institutes of Healt...

» Viral Escape: Studies found that strong stalk-binding antibody levels can sometimes

encourage the virus to mutate, which allows the flu to escape the antibody's
grasp. @ National Institutes of Healt...

* Conclusion: always bet on the virus



A - Osivax vaccine targets an internal, highly
conserved antigen (the Nucleoprotein)
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Transmitted/ | - - b - - Plasma cells with

founder Env Transmitted/founder Upon diversification of HIV-1 in chronic functional, rare
primes toexpand  mutants expand bnAb HIV-1 infection, mutated Envs select for mutations secreting
rare HIV-1 bnAb precursors with desired multiple functional mutations required for one or a few
precursor B cells antibody mutations bnAb potency and breadth specificities of bnAbs
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Interactions between the microbiota and pathogenic
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Figure 5 Spatially heterogeneous expression reveals ISG expression patches and follicle-

associated epithelial states
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