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S EASL Treatment of chronically HBV-infected chimpanzees with RNA interference therapeutic ARC-520 led

THE NTERRATIONAL 7% P 1% to potent reduction of viral mMRNA, DNA and proteins without observed drug resistance
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Worldwide up to 400 million people are chronically infected Figure 1a. HBsAg response to ARC-520 Figure 1b. HBV serum DNA response Figure 2. Distribution of HBV mRNA reads All chimps responded to ARC-520 with deep reductions of
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human patients. ARC-520 is currently in Phase 2b trials.
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durable knockdown in chronically N oay - Tatoo | The HBeAg+ chimps responded with deeper HBsAg
HBV-infected chimpanzees and e and * HBsAg levels were deeply reduced after the initial ARC-520 dose - ] N i 4
and then decreased further upon repeat dosing. 3-4 log,, reduction in HBV serum DNA during e S transcripts make up a higher proportion of the total HBV reduction (1.7 £ 0.5 |Og10) than the HBeAg- chimps (0.7 %
Greater reductions in HBsAg levels were observed in HBeAg+ NUC lead-in. transcripts in HBeAg- compared to HBeAg+ chimps. 0.1 log,,), but mRNA containing the siRNA target sites was
chimps (1.7 £ 0.5 log,, reduction at nadir) than in HBeAg- chimps Additional ~1.5 log,, reduction with ARC-520. Very few transcripts contained sequence downstream of DR1 similarly reduced (>90%) in the HBeAg+ and HBeAg-
OBJECTIVES (0.7 £ 0.1 log,, reduction). Tatoo, who was in the process of HBeAg Response following each dose of ARC-520 in HBeAg- chimps, consistent with a higher proportion of chimps. These data, the observed distribution of mRNA
seroconversion prior to treatment, had an intermediate response. suggests no emergence of resistance. transcripts originating from integrated HBV in these chimps. reads along the HB\’/ genome and the reduced target sites
Assess whether HBV develops drug resistance upon multi-dose : : . : just upstream of DR1 in the H’BeA - chimps are consistent
treatment with ARC-520 on a background of NUCs Table 1. Liver HBV mRNA deep sequencing reads containing ARC-520 target sites mRNA was isolated from liver biopsies taken after NUC lead-in and two weeks ) ith P ionificant b £ th Sg RNAE:) iots bei
' — — e e after ARC-520 injection (last injection when available), then deep sequenced at a with a sighi 'Can_ numpber o eom . ranscrip S. eing
Timepointof | HBsAg S;‘:I:\'\I'_‘L;Z‘:::a::':ife SiH";'\‘/'_\'7’L;°tg:t::"S'i't‘§(s) sites containing depth of 40 million reads on the lllumina platform. Total mMRNA reads were produced from integrated HBV genomes in these animals.
MATERIALS & METHODS Chimp = HBeAg | biopsyspecimen | (pug/mL) s s dominant sequence similar for all samples.
name | status (rela::'\;z cttc: ::\l:f-szo atbtiI:;)EVOf Tor:‘aRI ::v o I:gﬁ:‘;t;:n Number F:sﬁ::z':“ SiHBV-74 | siHBV-77 HBeAg+ chimps had more mRNA target site reads for siHBV-77 than for siHBV-74. C ON CLUSI ONS
: - reads ton (o) FEQdS “ton (o) | tArBEtsite targetsite e siHBV-77 target site is redundant in the transcript that encodes HBeAg.
9 chimpanzees (9-37 years old, males and females) received reads 95 arcs20(5) "2 arcszo (3 PTECHSite targetsite)  The siHBV-77 ite is redundant in th ipt th des HBeA
) ) . _ Pre-dose 358 498,566 @ 4,511 4,763 97.8% | 64.1% HBeAg- chimps had fewer target sites for siHBV-77 than for siHBV-74, consistent
NUCs for 8-24 weeks prior to ARC-520 dosmg to suppress viral Michelle | HBeAg+ After 8t injection* |  18.5 47,353 275 93.9% 292 93.9% 97.1% 61.3% with their limited production of the pregenomic RNA. This result is also ARC-520 led to potent reduction of HBV MmRNA, DNA and
replication. They then received 6-11 monthly injections of ARC- Pre-dose 2,866 | 795621 5471 11,111 98.5%  97.4% consistent with integration occurring predominantly near the DR1 site, which : : : :
P y yin Arthur | HBeAgH | fier othinjection* | 12.9 | 28396 | 201 96.3% 370 96.7% 98.4%  98.3% : &P y HBsAg with no observed drug resistance in chimpanzees

520 (2-4 mg/kg) concurrent with NUC therapy. 5 chimps were Pre-d 1,640 | 664,329 | 4,661 9,656 98.5% | 97.8% would resultin loss of the siHBV-77 target sites that coincide with DR1 more i i i
( g/kg) PY P lance | HBeAg: re-dose often than loss of the upstream siHBV-74 target site. chronically infected with HBV and treated concurrently

e e ey . After 7th injection* 19.9 80,865 427 90.8% 924 90.4% 98.1% 97.4% .
initially HBeAg-positive (HBeAg+), baseline HBV DNA 8-9 log,, et Hoore: Srodoce TRl o Lon s 95.8% | 98 2% mRNA reads containing the siHBV-74 target site were reduced with similar with ARC-520 and NUCs for 6 to 11 months.
IU/mL serum, and 4 were HBeAg-negative (HBeAg-), <3 log, After 10t injection* 2.3 589 4 99.7% | ND ND 100.0%  NA efficiency in HBeAg- (93.9% * 3.8%) as HBeAg+ chimps (95.2% * 3.2%).

: : : : Pre-dose 151 60,451 = 475 215 96.6% = 95.1% - B9 it : ...
IU/mL HBV DNA. Liver biopsies from 8 chimps were taken at Tatoo | HBeAB*/- | rfterhinjection*  19.1 | 18,045 57 88.0% 23 100.0%  100.0% Prior to the ARC-520 injections, the dominant sequence of the siHBV-74 target REFERENCE
Pre-dose 1.2 5 815 37 28 98.8% | 87.1% site was more similar between animals (96.6% to 98.8%) than was the dominant

baseline, completion of NUC lead-in period and periodically on Nash | HBeAg- |\ trer 10t injection*  0.23 1,725 2 97.7% 4 100.0% = 100.0% sequence of the siHBV-77 target site (64.1% to 100%). The major variant of the

study. Total RNA was isolated from the liver specimens. Parallel P . Pre-dose 195 | 76,061 08.2%  957% |  siHBV-77 target site differs between chimpanzee and human HBV. Wooddell et al. (2013). Hepatocyte-targeted RNAI Therapeutics for the
: : Hstn ©°8" | After 2 injection* | 78 24,545 44 93.2% 18 100.09%7 ] 90.0% The percentages of sites containing the dominant sequence in each animal did Treatment of Chronic Hepatitis B Virus Infection. Mol Ther 21: 373-985.

sequencing (RNA-seq) and computational analyses were Pro-dose 72 12255 | 60 = 96.7% | 100.0% nias! _

Kassie | HBeAg- not vary significantly before and after ARC-520 treatment. Most of the minor Corresponding author: Chris.Wooddell@arrowres.com

: : : After 2nd injection* 30 5,670 96.7% 2 100.0% @ 100.0%
performed to assess the HBV variants at each RNAi ta rget site. *Last biopsy following an ARC-520 injection variants had a frequency of <0.3%, the expected rate of sequencing error.




