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Background.

The HBV therapeutic ARC-520 was designed to decrease all cccDNA-derived viral
transcripts and thus viral protein load via RNA interference (RNAI). ARC-520 consists
of two cholesterol-conjugated RNAI triggers that target HBV sequences near DR1 plus
a hepatocyte-targeted excipient for efficient delivery of the siRNA from the endosome
to the cytoplasm where the RNAi machinery resides.

Study design:

Nine chimpanzees (5 males, 4 females; 9-37 years-old) chronically infected with HBV
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were included in the study. Deep sequencing and phylogenetic analyses indicated the ™"

HBV sequence is a chimpanzee variant of human HBV. At start of study, five chimps

were HBeAg positive (HBeAg+), baseline DNA 8-9 log,, IU/mL serum; and four were

HBeAg negative (HBeAg-), baseline DNA <3 log,, IlU/mL. HBsSAg levels ranged from Sl HP
250-3190 pg/mL in HBeAg+ chimps and from 1.2-200 pg/mL in HBeAg- chimps.

To reduce viral replication prior to treatment with ARC- 7

520, chimps were treated for 8-24 weeks with entecavir >§ S

(ETV) or in one case (chimp Michele) with ETV+ SE’ §

tenofovir (TDF). Following the NUC lead-in period, b= O

animals were administered ARC-520 intravenously at 4- x e Sz:

week intervals (g4w). Dose levels were 2, 3, or 4 mg/kg Daily oral NUCs 2
ARC-520, along with maintenance doses of ETV or . T T T T -C-);‘-aTI-.
ETV+TDF. Chimps were monitored for up to 31 weeks (8-24 wks) ' | therapy
off all treatment. 6 — 11 monthly

ARC-520 treatments

ARC-520 + NUC treatment:

Serum HBsAg is deeply reduced in HBeAg+ chimps, less so in HBeAg- chimps

Dose ARC-520 (mg/kg)

= NUC only therapy had minimal effect on TManetta 228 3 8 s 444
serum HBsAg levels. HBeAg+ |< Lance 4 4 4 4 4 4 4

= HBsAg was reduced at nadir in HBeAg+ o aehele 88 88 a4 e e
chimps by 2.1 log,, (avg.) and in HBeAg- = Angel 2 2 3 3 3 3 4 4 4 4 4
chimps by 0.7 0gyq RIS

= Molecular biology approaches were used |+ Kassie 2 2 3 3 3 3 4
to elucidate the differences in HBV biology [t RN U S NOC I DS ot R
in the HBeAg+ vs. HBeAg- chimps. The %0 gg R "
HBeAg+ chimps had high levels of cccDNA & = o] HBeAg-negative
in the liver, whereas almost all the HBV 53 : 0.5 - 0.9 log, , reduction
DNA in the liver of HBeAg- chimps (95%) =3 ., | b (nadin 10
appeared to be integrated. < 2 ) .

= In this poster we evaluate response to 2| R AR HBeAg-positive
ARC-520 therapy by measuring changes ' o URAT ; 1.5-2.7 log,, reduction
in HBV markers and in the serum cytokines 1 T T B (nadir)
associated with a T-cell response. ;Q RS S S S S PSSO SO S S S S

Day relative to ARC-520 treatment

Two HBeAg positive chimps, Manetta and Tattoo, seroconverted for HBeAg

Dose ARC-520 (mg/kg)

-4A - Arthur 33 33 34 4 44
-¥-: Lance 4 4 4 4 4 4 4
—O— Tattoo 4 4 4 4 4 4
g Michele 33 3.3 44 4 4 » Serum HBeAg levels changed only marginally
anetta 2 2 3 3 3 3 4 4 4 4 . .
1000007 during NUC lead-in phase.
" A = Tattoo had decreasing levels of HBeAg prior to
0T Ve RARY Y4 and during NUC lead-in. Anti-HBe first
oo, Nt 4 detected 28 days prior to 15t ARC-520
3 S VAY, Ol injection. HBeAg lost following 15t ARC-520
= oo oo o o dose and was sustained off-therapy.
E = Manetta seroconverted for HBeAg during ARC-
e o 4 %08 L inucueamen: 220 therapy. Anti-HBe antibodies first detected
SURERERE §8Fina'iniection on Day 1 of treatment with ARC-520. HBeAg
1- S anti-HBe+ 1
LD oo, . OO UL U0 SO0 SRRSO lost after 51" dose ARC-520 and was sustained
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= 8 out of 9 chimps exhibited episodes of serum cytokine CXCL9 elevation. For 7 chimps
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T-cell responsive serum cytokine levels of chimps during study
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these occurred during ARC-520 treatment and in one chimp (Tattoo) these coincided
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Sustained virologic response in Manetta off-treatment
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= Comparison of serum HBV DNA and HBsAg reduction in Manetta and Michele
Dose ARC-520 (mg/kg)

with seroclearance of HBeAd that beaan orior to studv. o Michele [Jistnuc dose © Michele . Er_ld of study levels of HBsAg and HBV serum DNA were lower in Manett_a than
_ g g P _ y <+ Manetta 2 2 2 2 i 3 j 44 j s OFinalinjection - xanhet'ta 2 z 2 2 i ;‘ j j j 4 Michele. In Manetta HBV serum DNA was undetectable for 17 weeks while on ARC-520
* |In Manetta and Michele, IFN-gamma induction on ARC-520 treatment was followed by St T U0 0 R 10000 + NUC treatment, but HBV DNA did not become undetectable in Michele.
induction of chemokines CXCL9 and CXCL10. The beginning of this induction 100 T e e Sk S * Michele began the study with higher HBV DNA and HBsAg than Manetta, and Manetta
coincided with a time at which serum HBV DNA levels were low. AR T §o°°° %% _ received treatment longer. Both chimps experienced further declines upon repeat
« Peak levels of CXCL9 (Mig) were 2.6-fold higher in Manetta than Michele. 2 RN £000 dosing.
: . . : : : : o 107 o i > . . :
« The sustained induction of CXCL9 in Manetta was associated with a therapeutic ALT flare 3 \ ?eussgghnseedin p SREEEEEEE = Manetta exhibited deep decreases in viral DNA, RNA and proteins on ARC-520 +
£ 6] Q o S T S S . . .
(218 U/L) followed by HBeAg seroconversion. 5 10 vea Manetta T 0l Lo Orinatinjeen NUC treatment and a sustained virologic response off treatment.
* In Manetta, off-treatment increases in HBV serum DNA were followed by CXCL9 and Z los] Z SIS imalinjection . Effects of ARC-520 + NUC treatment:
CXCL10 increases and subsequently decreased serum DNA and HBsAg. z " 2 bt - Undetectable HBV serum DNA for 17 weeks
= 104 B SEEELEY - HBsAg level was reduced by 2.3 log,, fold at nadir, relative to pre-study, to a level
T10 of 1 pg/mL serum.
Low liver HBV mRNA in Manetta off-treatment o T g - HBVmRNAIn the liver was reduced by 99%.
ND 1 SN S S S S S S S 5. <2 — - The T-cell responsive cytokines INF-y, CXCL9 and CXCL10 were induced during
Liver mRNA deep sequencing Same samples, but scaled to show K R K A A I, treatment, followed by an ALT flare and clearance of core antigen in the liver.
Scale shows 0-7,000 sequencing reads polyA 0-1,000 reads along the HBV genome polyA Day relative to ARC-520 treatm ent « At 31 weeks off all treatment:
S MRNA A MR - Final serum HBV DNA was 5 log,, fold lower than pre-study.
HBV MRNA st s —— - Final HBsAg was 1.7 log,, fold lower than pre-study.
— polymerase—————— — HBcAg reduction in liver after flare in Manetta SVR in Manetta coincided with hepatocyte turnover - Liver HBV RNA was 99% lower than pre-study.
HBV ORFs rPieGic —— — - - — Pre-c (HBcAg immunostaining) (Ki67 immunostaining)
Time points U R RN RS SR R R N NS - - - .
Pro.study dtnn o tiniiibbabatie. cab VRN G e Discussion and conclusions:

After NUC lond. “_____M Sonclotioe gl L Sl e s R \ = All 9 chimpanzees responded to RNAI therapeutic ARC-520 with HBsAg reductions of 0.5 — 2.7
o e e e R e B e e e log,, at nadir, the greater reductions being in HBeAg+ chimps. Compared with the first dose
ARC-520 inj. #2 soih g bl RGeS response, HBsAg levels in all chimps decreased further with repeat dosing.

ARC-520 inj. #5 b e e TG aveey ERE ge O i T e o A = 7 of 9 chimps, HBeAg positive and negative, exhibited indications of an immune response during
} : B R e . | = = S R e ] _ _ :
Pre-study health check After NUC lead-in phase Pre-study health check After NUC lead-in phase ARC-520 treatment. HBV suppresses the immune System to allow chronic HBYV infection. ||\||Z_V
HBV serum DNA 4.3E+07 GE/mL HBV serum DNA 3.5E+03 GE/mL HBV serum DNA 4.3E+07 GE/mL HBV serum DNA 3.5E+03 GE/mL . . . . .. . i .
ARC-520 inj. #8 e IS a key antiviral cytokine critical to innate and adaptive immune responses. INF-y produced by
SR i ' 4 NK and NKT cells induces the chemokines CXCL9 (Mig) and CXCL10 (IP-10) to mediate a T-cell
ARC-520Inj. #10 ! N, : response. Elevations of CXCL9 in these chimps are promising as a sign of inmune system re-
ol A A
5 wks off-Rx ___ N I i i > activation.
| 5 = Chimp Manetta exhibited deep decreases in HBV DNA, RNA and viral proteins during ARC-520
9 wks off-Rx S o Aabiey o R : + NUC treatment, an on-treatment ALT flare, and a sustained virologic response 31 weeks off all
13 wks off-Rx . 2 Weék; éftef gth doms; ARCSZO. 13 weeks off all ;r’eatrmé\nt 2 wéeks after 8th dose ARC-520 1'3 ;/veeks-off: aI'I.treatmént / treatment-
HBV serum DNA <LLOD HBV serum DNA 2.9E+03 GE/mL HBV serum DNA <LLOD HBV serum DNA 2.9E+03 GE/mL
UNIVERSITY TEXAS BIOMEDICAL CTM SNPRC

During ARC-520 treatment of Manetta: 91% reduction of total HBV mRNA after 2" ARC-520 injection; 99.7% : . LOUISIANA RESEARCH INSTITUTE | €02 Southwest National

reduction after 10 injection. At 13 weeks off all treatment, total HBV mRNA was 99.3% reduced relative to pre-study. SVR = sustained virologic response SpeC| al thanks to: Primate Research
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