Toxicology evaluation of TT-034 demonstrates durable expression in hepatic tissues without long
term adverse effects on endogenous miRNA levels
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Abstract Biodistribution of AAV8 in Cynomolgus Monkeys Minimal Changes in endoenous miRNA Levels Occur Witihin Liver Tissues within Two Weeks of Dosing
Background: Because the HCV viral genome is comprised of a single strand of RNA and its replication Animal ID SSAN13 SSAN15 SSAN3 : SSAN5
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occurs strictly within the cytoplasm, it is an ideal candidate for therapeutics based upon RNA interference Dose (vglkg): 1 25E11 3 75E11 1.25E12 3 75E12 - Alterations in endogenous microRNAs following the administration of TT-034 were evaluated at 60 and 180 days post injection in heart and liver samples. Additionally, liver biopsies taken at Day 15 from these same animals were
(RNAi). TT-034 is a novel anti-viral agent based on RNA.. It is currently in phase I/lla clinical studies for the Nab: 1:3-1:5 1:2-1:3 neat-1:3 neat-1:3 also analyzed for microRNA expression. To control for variability in RNA loading, the expression values in a sample were normalized to the geometric mean of the least variable endogenous reference microRNA across the sample set.
treatment of chronic Hepatitis C Virus infection. TT-034 uses the process of DNA directed RNAi
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and heart tissues collected 60 or 180 days post TT-034 administration. This miRNA profiling demonstrated -ecum oo °2 > > hsa-miR-422a-4395408 09582191 0.014084804 e e
) ) ) ] ) o E } Jejunum |o.s 01 0.2 01 hsa-miR-484-4381032 0.49100506 0.046851873 Ny s
reliable detection of 260 microRNAs in the primate heart samples, as compared to 266 in liver and 269 in Heart-Septum oos - 02 0 hsa-miR-489-4395469 0.140727 0.001316413 S . 1 el ¥ sl ¥ 21004 e 4
T 1094 310°4 410104
the liver biopsy samples. The analyses of heart tissues demonstrated that there was no statistical lleum |o.02 03 01 0.0 hsa-mik491-9p-4381033 0.8214493 0.046851873 210 . 2610°4 2510 b
. ) S hsa-miR-494-4395476 0.9412786 0.01342723 3100 10 2100 ] 210%]
difference across the groups treated with TT-034 (ANOVA Benjamini Hochberg (BH) pvalue < 0.05). Duodenum  |o.00 0.1 0.1 0.0 hsa-miR-542-3p-4378101 0.60638106 0.032619722 15107 . rorood 210
y - 210° " : 1.510%9 210"
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Conclusions: Collectively, these data suggest that TT-034 is not likely to have any adverse effects in miRNA Brain-cerebellum |[o.00 ND 0.0 ND 1074 * ] 8106
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ere sacrificed, their tissues harvested and analyzed for the presence of the recombinant construct * It has not been determined if the changes noted in the liver biopsies are as a result of specific ShARNA expression or are

temporarily alterations as a result of large levels of liver transduction by the recombinant viral vector.
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B Administration of a Clinically Relevant Dose Yet, No Long Term Impact of TT-034 on Endogenous miRNA Levels in Cardiac and Liver Tissues
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* 3independently transcribed shRNA elements target 3 separate, well-conserved regions of the HCV T T T T T e 0'08: Liver 60 Control 0.9749 0.9725 0.9563 0.9731
genome; helps prevent the generation of viral escape mutants o Heart 60 Control 9754 | = 5;2 Liver 60 Mid Dose 0.9754 0.9519 0.9733
* Delivery uses capsid derived from adeno associated virus (AAV), a non-integrating, non-pathogenic virus "?‘» Heart 60 Mid Dose 0_94 Liver 60 High Dose 0.9725 0.9754 0.9727 0.9591 0.9740
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TT'034 M ECha nism Of ACtlon - RNA Inte rfe rence * The correlation table from Principal Component Analysis shows no significant differences in 260 miRNA * The correlation table of a Principal Component shows significant differences in 269 miRNA quantified in TT-034 treated
- Cynomolgus monkeys were administered 1.25e12 vg/kg of the shRNA expressing vector by intravenous injection quantified in TT-34 treated heart samples analyzed at different time points relative to control. Statistical liver biopsy (True Cut, TC) samples taken at day 15 versus 266 miRNA detected in control animals. Yet, liver samples
2. TT-034 uses the cell’s own transcrioti . . . . ; ; R . differences were analyzed by ANOVA Benjamini Hochberg (BH)with a p-value < 0.05. analyzed at day 60 and 180 from the mid or high-dose groups are not significantly different from their respective controls.
. TT- ptional 1.TT-034 is comprised of an AAVS capsid that delivers or were treated with saline. Hepatic tissues were harvested 30 days later.
machinery to produce a constantly replenishing a non-integrating recombinant genome to o . S )
pool of anti-HCV shRNA at steady state levels. hepatocytes following intravenous administration. * Qualitative In situ hybridization (ISH) analyses reveals near complete transduction of hepatocytes.
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| being packaged into nascent virions or serving as a template for  No alterations in endogenous miRNA expression were detected in the heart.

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.

* Cynomolgus monkeys were administered with 1e11, 1e12 or 1e13 vg/kg TT-034. After 50 days, the animals were sacrificed, their tissues harvested and analyzed for the presence
of each of the anti-HCV shRNAs



