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Introduction
Ø Despite effective treatment and vaccination, Hepatitis B virus (HBV) persists as a
global cause of chronic liver disease and mortality responsible for ~ 900,000
deaths annually.
Ø An effective cure strategy is urgently needed.
Ø Treatment strategies target viral life cycle by interrupting HBV polymerase (pol)
functions or other steps of the replication cycle, such a encapsidation or viral
assembly.
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Methods (cont’d)
Ø HBV Hijack RNA is designed using negative strand of human caspase-9 (casp-9)
cDNA flanked by 2 HBV epsilon signals (HBV pol-specific recognition sequence).
HBV pol/RT recognizes HBV Hijack RNA and reverse transcribes it to double
stranded (ds) DNA expressing casp-9 driven by a strong promoter, to induce
apoptosis (Fig. 3). We have previously reported in vitro and in vivo studies
validating our proposed mechanism of action (Fig. 4)
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Results
Ø In the kinetics study, bioluminescence measurements showed daily reduction in
the target tissue size, starting 2 days after AAV administration. On day 8 there
was no visible signal in mice treated with the test vector. Daily growth of target
cells was observed in controls (Fig. 6).
Ø No general health-related adverse events observed in test-vector treated mice.
Ø No liver or treatment-related toxicity was observed in test vector-treated mice
or recrudescent xenograft growth by day 30.

Ø Cure strategies focusing on reducing HBV (ccc)DNA or interrupting viral genome
expression have not yet been clinically successful.

Aim
2

• We hypothesized that a novel mechanism of action (Fig. 1) inducing apoptosis in
HBV-infected hepatocytes by “hijacking” HBV pol could effectively eradicate
infection.

FIGURE 3: MECHANISM OF ACTION – HYPOTHESIZED MODEL. A: Delivery of the “Hijack RNA” by AAV to HBV-infected
hepatocyte induces apoptosis through overexpression of casp-9 utilizing HBV pol, which engages and reversely
transcribes the designed Hijack RNA; B: In the absence of HBV pol in the uninfected hepatocytes, the overexpressed
Hijack RNA will undergo degradation, and C: Treatment with HBV pol /RT inhibitors or caspase inhibitors blocks
either reverse transcription of the Hijack RNA or activation of casp-9, both of which are needed to trigger the infected
cell death through apoptosis.

FIGURE 4: POTENCY KILLING OF HBV
POLYMERASE-EXPRESSING HEP-G2.
1.7e4 Hep-G2 Pol-Fluc cells were
seeded in quadruplicate in 96-well
collagen-coated white plates for 24
hours (media = DMDM + 5% FBS).
The cells were then transduced with
AAV8-containing TEST vector or
CONTROL (GFP) vector at an MOI of
1e6 with the addition of 10 ug/mL
Polybrene. Wells were washed after
24 hours and replaced with media
(DMEM + 2% FBS). Ratios of
luciferase signal from TEST over
CONTROL vector- transduced cells
were analyzed at indicated timepoints
using
the
Bright-Glo
Luciferase Assay System (Promega)
FIGURE 1: MECHANISM OF ACTION – HYPOTHESIZED MODEL. A: Delivery of the “Hijack RNA” by AAV to HBV-infected
hepatocyte induces apoptosis through overexpression of casp-9 utilizing HBV pol, which engages and reversely
transcribes the designed Hijack RNA; B: In the absence of HBV pol in the uninfected hepatocytes, the overexpressed
Hijack RNA will undergo degradation, and C: Treatment with HBV pol /RT inhibitors or caspase inhibitors blocks
either reverse transcription of the Hijack RNA or activation of casp-9, both of which are needed to trigger the infected
cell death through apoptosis.

Methods
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Ø A unique, proprietary vector construct expressing a non-functional, non-coding
(nc)RNA (HBV Hijack RNA), under liver-specific thyroxine binding globulin (TBG)
promoter was packaged in AAV particles (Fig. 2).

FIGURE
6:
IN
VIVO
XENOGRAFT KILLING KINETIC.
A: Daily bioluminescence
measurements in TEST versus
CONTROL AAV-treated mice,
starting day 2 post -AAV
administration. B: Graph of
bioluminescence ROI (e7) of
TEST versus CONTROL AAVtreated mice.

Ø To investigate killing kinetics in vivo, we established a xenograft model by
transplanting bioluminescent-tagged HBV pol-expressing HepG2 cells (2x105
cells in 0.1 mL serum-free medium with 50% Matrigel) into nude mice. Once
xenografts were detectable, mice were treated with test AAV8 expressing HBV
Hijack RNA, or control AAV8 expressing GFP (Fig. 5)
Ø Along with cage-side general health observations, tumour size was measured
daily by an in vivo imaging system (IVIS). On day 30 after AAV treatment, mice
were sacrificed for evaluation of their liver tissues by immunohistochemistry.
The same model was used for dose escalation and toxicity studies.
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FIGURE 2: THE DESIGN OF THE HBV “Hijack RNA” AAV. Through AAV8 delivery, the designed non-coding Hijack RNA is
expressed in the target cells.

Conclusions
Ø HBV Hijack RNA rapidly cleared HBV-target cells in mice without recrudescence
or toxicity by day 30 post-treatment.
Ø HBV Hijack RNA could be a promising strategy to cure HBV infection.

FIGURE 5: IN VIVO KILLING KINETIC / XENOGRAFT STUDY MODEL

