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BACKGROUND RESULTS CONCLUSIONS

Optimization of the in vitro and in vivo potencies and drug-like properties of two novel
Capsid Uncoating o . : L .
& chemical series (3A and 3B) of HBV capsid inhibitors led to compounds with ECs, values

O T T T -
P o a o o o9 O @O <10 nM in cell culture models.

The process of core protein assembly into pregenomic RNA (pgRNA)
containing nucleocapsids is an essential step during replication of the
hepatitis B virus.
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and core protein levels (class Il capsid inhibitor) similar to compound series 2A (2A-1
Figure 4: Immunofluoresence microscopy and AB-506).

BAY-41-4109 and core protein phosphorylation studies A)
Core protein localization in HBV infected X-ray crystallography studies showed a compound from series 3A bound to the

| orimary human hepatocytes treated with dimer:dimer interface and displayed a differential binding mode compared to AB-506,
A number of small molecule inhibitors of HBV capsid assembly have moved 0.001 0.01 0.1 | 0.001 0.01 01 inhibitors. B) Western blot analyses of core 2A, 3B and reported structures, and displayed a slower gel migration pattern of capsids

into clinical development and have demonstrated potent antiviral activity. protein phosphorylation status in formed in HepAD38 cells upon compound treatment
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Capsid Inhlbltors th.us represent a novel mecha.nlstlc C'laSS of anti-HBV Figure 1: A) GT-D WT vs T33N variant potencies (EC., values for rcDNA inhibition); B) HBV studies sugggsted that compound treatment <.:||d not alter the partlFIe den§|ty,.5|ze or
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differences to potential alterations in capsid shape/conformation induced upon capsid
Capsid inhibitors have been classified into two mechanistically inhibitor binding.
differentiating categories: Class | capsid inhibitors form non-capsid
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The successful encapsidation of pgRNA by 240 core protein molecules
signals the synthesis of the viral genome (relaxed circular DNA; rcDNA) and
downstream events of infectious virion production and replenishment of
the nuclear cccDNA pool.
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Antiviral activity was determined in different cell culture models of HBV using branched
DNA and ELISA to measure effects on rcDNA or secreted e-antigens as described
previously (Mani et al 2018).
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HepG2-NTCP/HBV infection systems was used to study effects on capsid uncoating (sAg)

and cccDNA establishment. HBV RNA
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Activity against HBV core protein variants was determined using a HepG2 transient
transfection assay.

Sucrose and CsCl gradient analysis of HBV capsids: HepDES19 cells were were mock-

treated (DMSO) or treated with the indicated compound for 6 days in the absence of . .

tetracycline. The cell lysates were cleared by centrifugation and loaded onto a 25% Figure 3: A space-filling model of cmpds

sucrose cushion and centrifuged at 46,000 rpm for 3 h (Beckman, Rotor SW55). Pellets bound to core protein dimer:dimer

were dissolved in 1 mL of TNE buffer containing proteinase and phosphatase inhibitors | | interface vs HAP, SBA, & AB-506. Capsid ,

and loaded onto a linear sucrose gradient in TNE buffer and spun at 27,000 rpm for 4 h inhibitors are a structurally diverse set of fﬁel/um
(Beckman, Rotor SW28). Fractions were collected from the bottom of the centrifugation Il = \ small molecule compounds that share a et
tubes using a blood collection kit and analyzed by dot blot assays to detect viral capsids \ oy g common binding site. An overlay of X-ray

with anti-HBcAg antibody and core DNA by hybridization. HBV capsids from sucrose = ) W structures of 5 compounds representing

gradient centrifugation were pelleted and dissolved in 300 pL TNE buffer, and mixed with 4 R, different capsid inhibitor chemotypes is

CsCl solution to achieve a final concentration of 1.25 g/mL CsCl and centrifugated at / oy y shown at the dimer:dimer interface of

28,000 rpm for 48 h (Beckman, Rotor SW28). Fractions were collected from the bottom - < core protein Cp-Y132A mutant. Binding | - .
of the centrifugation tube and analyzed by dot blot assays as before. Sucrose and CsCl « ~ry s of capsid inhibitors to the dimer:dimer Figure 7: Electron microscopy and particle size measurements. WEBSITE:

) . : / | interface facilitates faster assembly . . :
concentrations of each fraction was measured using a Refractometer (Mettler Toledo). , y kinetics leading to defects in viral HBV capsids isolated from HEPDES19 cells treated with compounds www.arbutusbio.com

Electron microscopy of HBV capsids: Capsid enriched fractions from sucrose gradient F 1o replication such as formation of empty | representing series 2A, 3A and 3B show capsid particles with
centrifugation were pooled, diluted in TNE buffer and centrifuged at 27,000 rpm for 4 h capsids or misassembled non-capsid similar sizes suggesting a potential altered capsid conformation as

(Beckman, Rotor SW28). Pellets were dissolved in TNE buffer and detected by EM : polymers. Cmpd 3A-1 shows a . the most likely basis of altered gel migration pattern observed

following negative staining with Uranyless and imaged on an FEI Tecnai 12 Spirit/Biotwin HAP = heteroaryldihydropyrimidine; SBA = sulfamoylbenzamide differential binding mode to core protein e induced by differential interactions with capsid inhibitors
(LaB6 filament), operating at 100 kV, with an AMT 2k x 2k CCD camera. vs AB-506 and 3B-2 and others.
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