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Background: TT-034 is DNA-directed RNA interference (ddRNAI) agent designed for the treatment of chronic
HCV infection and is currently being tested ina phase I/lla clinical study. TT-034 is comprised of a vector that
expresses three independent short hairpin RNAs (shRNAs) simultaneously targeting three well-conserved

regions of the HCV genome. The recombinant genome is packagedin a self-complementary adeno-associated Dose 150 150 20
virus .serotype 8 (AAVS8) capsid with tropism for hepatic tissues and delivered as a single dose intravenous (V) Dose escalation Anticipated S T Subject Observation period 17.74
infusion. Cohort Number of . between cohorts before dose :
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Methods: Chimeric mouse models in which human hepatocytes replace the majority of mouse hepatocytes (log 10)
are used to study human hepatic function. In order to assess validity of dose/transduction relationships in this Starting 120 120
. . . . . . S . 1 4.00 x 1010 2 Sequential (1+1) 6 weeks — —
murine model to those observed in a human clinical study, chimeric mice were infected with identical doses of dose 3 = _ 15
TT-034 used ina phase I/lla study using the same clinical lot of TT-034. In the clinical study, eight subjects have _ et et 3
received a single IV infusion of TT-034 at 4.00E10, 1.25E11, 4.00E11 or 1.25E12 vg/kg. At 21 days post dosing, a 2 1.25 x 1011 0.5 3 Sequential and 6 weeks _qu. _§. g
liver biopsy was collected to assess TT-034 DNA (transduction) levels and shRNA expression by gPCR. PXB parallel (1+2) @ @ °
chimeric mice (Phoenix Bio) repopulated witha minimum of 80% human hepatocytes were dosed identically B § 90 2 90 § 10.44
with the TT-034 drug product (5 groups, n=4). After 21-28 days, the livers of two mice in each group were 3 4.00 x 1011 0.5 2 Siegenil 6 weeks 2 : 8 .
removed and hand curated to purify human hepatic tissues (>93% purity). The liver tissues of the other two parallel (1+2) < < g€ 10
mice were dissociated and human hepatocytes were enriched to >99% using mouse hepatocyte-capturing Sequential and 8. 8. §
Dynabeads. TT-034 transduction and shRNA expression were assessed by gPCR. 4 1.25 x 1012 0.5 2 10 weeks = - il
parallel (1+2) % 60 - 60 =
o
Results: In the human study, modest levels of TT-034 DNA copies were detected in the 3 subjects dosed at S . S : 3 3 4
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1.25E11 vg/kg, yielding 0.48, 3.65 and 10.44 copies per cell respectively. Variabilityintransduction was noted 5 4.00 x 1012 0.5 N/A rallel (1+2) NS S S oy 3.65
ata higher dose of 4.00E11 vg/kg, with the two subjects yielding 17.74 and 1.01 copies per cell. qPCR analysis parane 27.7 © 5
of the three anti-HCV shRNAs confirms concomitant, dose dependent expression. In the hand curated samples 30 30 |
from the chimeric mouse model (>93% purity), a dose of 1.25E11 vg/kg yielded 1.1 or 1.3 DNA copies per cell 16.3
while the 4.00E11 vg/kg dose resulted in 1.9 and 5.5 DNA copies per cell. Dynabead-enriched human
hepatocytes (>99%) resulted in a considerable drop in DNA copy levels:a 1.25E11 vg/kg dose yielded average 55 43 6.5 0.48 1.01
0.35 copies per cell while the 4.00E11 vg/kg resulted in 0.85 DNA copies per cell. The lowered DNA levels in 00 0.0 1.1 13 - 19 00 00 03 04 13 o4 = - 0.02 0.01 i -_
the chimeric mouse model led to a concomitant reduction in shRNA expressedin the hand curated tissues. H — H H H H 0 . I — 0 ' ' ' = . . . . 0 1
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Conclusions: Our data suggests that residual mouse hepatocytes present in the chimeric livers are transduced Dose: ae10vg/kg 1.25e11vg/kg 4ellvg/kg 1.25e12 vg/kg 4e12 vg/kg
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compared to human clinical samples. Thus, while these models canserve as a surrogate to assess the activity
of gene therapy constructs ag'alns'f functions of no.rr?nal human liver, the doses required for optimal activity may - Human hepatocytes proliferate in mouse liver * Inorderto 'c:ISSQSS DNA tranﬁductlon expression, DNA was |splated
be modestly higher than required inthe human clinical setting. from a section of the liver biopsy collected 21 days post dosing.
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* The data presented suggest that the mouse hepatocytes present in the chimeric livers are

100 T 1200 transduced with the scAAVS8 vector more efficientlythan human hepatocytes. This is consistent
with a recently published paper by Vercauteren et al. (Mol. Ther. 2016 AOP) which claim mouse
B S RNA 3. The anti-HCV shRNAs are hepatocytes have transduction rates 19-fold higher than human hepatocytes ina mouse/human
BN\ N\ — exported into cytoplasm, the 80 |—— _ fah -/- chimeric model.
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B oo iication complex e A L the RNA induced silencing v e * Using the exact same clinical material administered in the human trial, equivalent doses of TT-
W e - < complex (RISC). g 60 2 034 resulted inlower DNA levels in the chimeric mouse model in which samples had been hand
BRGIRNA l o ,:,’ curated versus levels measured in biopsies from the treated human subjects. Using antibody-
HCV (+) RNA ) L\\ @ 5, & 3 400 based isolation techniques, purified human hepatocytes from the chimeric model had even less
\ e O?h NS 40 = DNA copies per cell, strongly suggesting mouse hepatocytes are preferentially transduced.
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4. The RISC complex loaded with anti-HCV shRNA binds to the HCV 1.35 saline 1.25e11 vg/kg 4.00e11 vg/kg 1.25e12 vg/kg 4.00e12 vg/kg * Interestingly, the relative distribution of shRNA species differs between human hepatocytes
' ' genome and cleaves the viral RNA at three independent, well 0 — BHand Curated Liver 2 1 63 52 191 55 253 846 1133 739 from the chimeric model (shRNA22>shRNA19=shRNAG) versus the human biopsies taken from
3. Because the shRNA is produced continuously for months or conserved regions rendering the RNA genome incapable of - treated subjects (shRNA 19>shRNA22=shRNA®G).
even years following the single administration, the anti-shRNA being packaged into nascent virions or serving as a template for PXB 101 PXB 201 PXB 301 O Immunoisolated Cells 6 4 15 19 59 10 37 39 175 116
produced from TT-034 may be able to protect the transduced the translation of viral proteins - - - . . . .
hepatocytes from re-establishment of HCV infection long term. : sciD Hand Purified *  While chimeric mouse models can serve as a surrogate to assess the activity of gene therapy
constructs against functions of normal human liver, the doses required for optimal activity for

Mouse Liver Curated Liver Hepatocytes pre-clinical efficacy studies may be modestly higher than required in the human clinical setting.



