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physiological relevance of NAP-target interactions. with the J-domain of DNAJB12

Molecular interactions of NAPs with exposed
amphipathic alpha helices in the J-domain in
DNAJB12 require the presence of
phosphorothioation (REP 2139 vs REP 2147) and
only functional efficiently to block SVP assembly
when the entire J-domain is occluded by REP
2139 (vs REP 2179). The formation of i-plex DNA
by REP 2031 inside the ERGIC prevents antiviral
effect of NAPs.
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Figure 3. MS/MS identification of NAP interactors

A) Volcano plots derived from MS/MS interaction analysis for hydrophobic selective (top) and size selective (bottom) interaction of
proteins at pH 7.4 from HepG2.2.15 cells with NAPs. No interactions with HBV proteins were observed. Candidates with the greatest
hydrophobic and size selective interactions are indicated. Intracellular function of candidate targets (B) and crystal structures (C) are
indicated. Targets with subcellular localization consistent with NAP antiviral effect are indicated in green. All candidate proteins
contained domains of amphipathic alpha helices with potentially exposed hydrophobic surfaces consistent with the documented
target interface for NAPs in diverse infectious systems20.21,

Figure 7. Proposed model for the molecular basis for the
inhibition of SVP assembly by NAPs.
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(antiviral) protein interactions with REP 2139 were validated
with REP 2179 (size control)!, REP 2147 (polyanionic control)! &
and REP 2031 (inactive at acidic pH)“'%'2 (see Figure 2).
Proteins with DNA / RNA binding activity were excluded.
Secretion of HBsAg (GS EIA 3.0, Biorad) and HBeAg (ETI-EBK A B
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s & - & & ¥ 3. NAP interactions with cytoplasmic proteins (i.e. CNSK1D) appear non-physiologic. The
associated inhibition of HBsAg and HBeAg secretion following CNSK1D knockdown is likely

driven by broad inhibition of anterograde transport of secretory vesicles not effected by NAPs
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Figure 2. NAP bait design for MS/MS interactome analysis

DNAIJB12 knockdown HepG2.2.15 cells

A) Reduction in expression of DNAJB12 by shRNA
in HepG2.2.15 cells as determined by western
blotting. B) Effect of REP 2139 on secreted
HBsAg in WT and DNAJB12 shRNA knockdown
(DNAJB12 KD) cells demonstrated that most
HBsAg secretion was blocked by DNAJB12 KD
with REP 2139 having negligible additional effect.

A second MS/MS interactome analysis was conducted at pH 7.4 and 6.5 and
also included the pH selective NAP REP 2031. Enrichment ratios for identified
targets are presented. * = p < 0.05. Expected parameters for antiviral targets
are 1. location within the secretory pathway, 2. enhanced hydrophobic
(antiviral) interaction at acidic pH and increased interaction of REP 2139 vs
REP 2031 at acidic pH. Antiviral NAP interaction with DNAJB12 was enhanced
40-fold and with CNSK1D was decreased 53-fold at acidic pH. Moreover, REP
2139: REP 2031 enrichment ratio with DNAJB12 was increased at acidic pH.
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