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Unmet need in patients with chronic HBV Multiplexing two gRNAs with BE4 base editor simultaneously @ LNP-mediated delivery of BE4 mRNA and gRNAs S1/C2 leads

reduces HBV viral parameters in HepG2-NTCP to sustained reduction of viral markers in HBY mouse model
» Chronic Hepatitis B infection remains a global health problem (>250min people

infected worldwide, 800 000 deaths/year) (WHO, DHHS) > Two lead gRNAs introduce stop codons in HBV genes, HBs (QRNA S1) and Precore (QRNA C2) » HBV minicircle mouse model supports durable production of HBV-

> HBV genome is maintained in hepatocytes as episomal covalently closed circular A like viral particles and HBV antigen expression in immunocompetent
DNA (cccDNA) HBsAg HBeAg 3.5kb RNA HBV DNAtotal  Intracellular HBs mice (Yan et al., 2017)

» cccDNA persistence in the liver is responsible for chronic HBV infection; . : | | N - > 4 weeks aft_er hydr(_)dynamic injection with cccDNA-like minic_irple
Failure to prevent HBV rebound from cccDNA is one of the key challenges to cure S ! oo 70T T S || plasmid, mice received one or two doses (2x) of the base editing
LBV I_;_‘ : Y F @ |_.,_| i . 40  |LHBs reagents (MRNA & gRNA formulated into a lipid nanoparticle (LNP),

: : . > - | : - 35 _ [M-HBs

» HBV DNA integrates into the human genome and serves as a source of Hepatitis B oot L LR ol L L Lt e oL L r:] 00— —— F*'1 fT] 25 S-HBs a 2mg/k.g) _ _ .

Surface antlgen (H BsAg) expreSS|On QOé- ® ¢ @\’xo Qoé- > ¢ @“'XO QOGL— v ¢ %“’XO QG%{. v © @“’xo > FntecaVIl’ (iTV)htreafd mice received g.n'[IVII’a| at %Osmg/kg Ol’a”y

» Standard antiviral medications (nucleotide analogs reverse transcriptase inhibitors) C In combination with lamivudine B Or two weeks, then the treatment was discontinue
decrease viral replication, but do not provide a cure, and do not influence viral protein | | ggaq  HBeAg 3 5kb RNA | A oo B
expression (HBsAQ) from cccDNA and integrated HBV DNA (Reuvill et al, 2019) | H | HepG2-NTCP [T;;T:Ei,!;"&gmmsm, HBsAg, IU/ml 1004 Serum HBV DNA, copies/ml
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OXNFENIIIDOC — T — [T — SOAIIITXOC with base editing reagents targeting the unrelate gene; g S(ol+ . T ] —
@ D _ Y . © @ treatment inhibited all HBs isoforms, as observed in Western blotting. (B) Experiment A BEAGRNASIHC2).2x w0
veaminase (CD & schedule in case of pretreatment with lamivudine (C) Combinatorial treatment with lamivudine od— L
| leads to the robust reduction of HBV viral markers, similarly to the panel A. ; 7 1; 21 28 35 42 Daysafter LNPinjection ; 7 1; 21 28 35 42
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(A) Starting sequence s b Pimanon & b (D) Uracil is read as Base editors function through cccDNA editing, D E . . o -NP -NP

with the target base pair (C:G). [ thymine by DNA without reducing cccDNA level cccDNA level % Functional editing C

. di {'N - polymerases. The nicked » d ' 2.0 BE4 & gRNAs(S1+C2) Antiviral efficacy of the base editing reagents in HBV minicircle

(gB:)B(éytosmg tBan E |tct).r ' PN Y strand is repaired (D) Base editing does not reduce cccDNA level | 1007 . HBeAg, PEI/m mouse model. At day 35 (6 weeks) after the 15t injection with

(CBE) consists of a partially Y " "9 completing the conversion in HepG2-NTCP (E) Editing assessed by NGS o ' S . 256 the base editing reagents BE4/gRNAs(S1+C2):

inactivated CRISPR protein R R ) _ : on the cccDNA enriched samples. ol o L. % 60- _ 128- . :

- | | of C:G to T:A base pair =[] & ° T £ T (A) > 2log mean HBsAg reduction; 6/9 mice showed HBsAg

(grey) fused to a deaminase R D&L’SZT;L‘%’Ly ) (Komor et al., 2016). Pretreatment with Lamivudine increases base  os T |- g 40 . S 2‘2‘: L reduction below the limit of detecti’on

enzyme (green). P editing rates by 20% in HepG2-NTCP. High NINIRINES Tood T i o _ | |

Guide RNA (gRNA) directs the CBE to a target genomic DNA sequence and exposes the cccDNA editing in Lam pretreated conditions & T o T e | | o ®" EE ) HB\é replcllcatmn 'S redu::he d tm etntecatl\_/lréreatec:. mlcg, and

narrow editing window. (C) Deaminase chemically modifies target cytosine (C) to uracil suggests that CBE directly targets cccDNA. BE4 E ;‘: en_tr_e oun tS EI"S S00n as the treatment Is discontinue

(U) via deamination and the Cas enzyme nicks ( A) the opposite strand. T oold 11 L b (positive contro ) . . "

"Il >3 log sustained reduction in serum HBV DNA in base editing
” . . . oo o o treated groups; no HBV rebound; 2 injections with LNP lead to
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» Targeting HBV genome with CBE will allow precise and Glutamine CAG — JAG Stop codon ‘;3 . A P e s I _ I 1 © Data represented as mean +/- SEM, n=4 or 5 per group
permanent introduction of stop codons/missense mutations in Arginine  cea —~T6A 3 g | ' 5" : ;’ =1 g
viral genes without generating DSB, thus minimizing risk for Tryptophan TG - TGA 5 4 + BEAPCSKS (corwma) - £ -, > 5
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> Base editing will address two key aspects of Chronic Hepatitis B with the same reagents: ol & T & Ty & & Ty » Multiplexing two gRNAs introducing Stop codons in HBV genes HBs
ays post infection & > &7 & & & &7 & . . -
ne By 2 v i BeA . Camwane, o DRpestiea ¢ ’ : and Precore with CBE leads to a simultaneous reduction of HBsAg,
an preven rreversibly silence HBsAg expression S : ) :
rebound by introducing from the integrated HBV, DNA without DSBs mRNNgRNAS mlNNgRNAS C o Functional Editing rI—]IBeAt\g, I-tIBV DNA, and 3.5kb RNA in HepG2-NTCP and human primary
: - I epalocyles
perg‘;‘;\e”t mutations in ; LTS BN A) HBV replication assessed by HBV DNA gqPCR in primary 100 DEA&BRNAS(S1+C2) patoty - | N
cee HMan genome . ) hepatocyte (PHH) supernatant. Discontinuation of lamivudine 2 g0- - > MoA: Reduction in viral markers appears to be driven by base editing of
Integrated HBV DNA leads to HBV rebound, while base editing prevents viral rebound. £ 60 cccDNA, without reduction in cccDNA levels
N _ _ _ B) Base editing leads to the efficient reduction of HBsAg, HBeAg, Tlu_J’ 40- N .
» A base editing strategy was devised to target conserved HBV regions with a focus on 3.5kbRNA, and HBV DNA. (C) Editing was assessed by NGS on N 20 > Base editing strongly reduces HBsAg produced from naturally integrated
HBV genotype D (used to establish most in vitro and in vivo pre-clinical models of HBV cccDNA enriched samples: ~55% Editing HBs and ~80% Editing 0 | | HBV sequences
infection) PreCore genes HBs Precore
» In vivo PoC in HBV minicircle mouse model: IV injection(s) with LNP
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