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Abstract Antiviral activity

Background: Reactivation of BK polyoma virus (BKV) represents a major clinical problem. In patients A AICA68 B — 07 AIC4G6 (carrier mediated delivery)
undergoing kidney transplantation, this can lead to BKV-associated nephropathy causing chronic kidney | Experimental setup |<_‘?100_ t i inracell. conc. at EC50| 4 fg/cell
failure or graft loss. Currently, there is no antiviral treatment to combat BKV reactivation, other than the transfection BKV s £ l lggggidofovw (BCV) ]
tapering of immunosuppressive regimens in patients, an approach that significantly enhances the risk of graft “acas = sov 2
rejection. AIC468 is a potent direct-acting antiviral antisense oligonucleotide (ASO) in development for Il = / > VirusYield =N
treatment of BKV infection in kidney transplant recipients. d1 0 . 5 p ~ oo Bincdotov |

-2 0 2 4
Methods: The antiviral efficacy of AIC468 was evaluated in a series of in vitro experiments using stably infected hPTEC conc log [nM]
transformed mouse cells and BKV-infected primary human kidney cells, whereby different methods of ASO Figure 3. AIC468 demonstrates a potent antiviral activity in BKV infected primary human kidney tubular epithelial cells (hPTEC) (A) Schematic
delivery were employed. In addition, AIC468 was tested in several preclinical safety and PK studies to support drawing of the antiviral assay. Cultured hPTECs were transfected on Day -1 with AIC468 at increasing concentrations in the presence of the

transfection agent lipofectamine. On Day O, cells were infected with BKV (Gardner strain) by exposure to 2.3x107 DNA copies/mL for 2 h. On Day
5, PTEC cell viability and intracellular ASO concentrations were evaluated, as well as the release of infectious progeny viral particles as a measure
of antiviral efficacy (EC;,). The small molecule inhibitor brincidofovir (BCV) was used as a control compound for BKV inhibition*. (B) Dose
response curves created from the relative numbers of BKV infected cells obtained 3 days after infection of hPTECs with 3x diluted cell culture

the use of this novel BKV-specific ASO as a promising option for BKV treatment in renal transplant patients.

Results: Studies in mouse cells transformed with the BKV early coding region showed that AIC468 effectively

inhibits qorrect spllcing of MRNA coding for the BKV master regUIator I.arge—T—antlgeri, Conﬁrmmg the.sphce— lysates derived from BKV-infected and drug treated cells (virus yield release assay). AIC468 black; BCV blue. The respective EC., values as well as
modulating mechanism of AIC468. Importantly, this mechanism of action translates into a potent antiviral the corresponding intracellular concentrations of AIC468 are depicted. “Rinaldo, C.H, et al, 1-0-hexadecylosypropylcidofour (CWX0OL) effctivelyinibits polyomavirus 6K replicaton i
activity Shown in BKV—infeCted primary human kidney epithelial Ce”s. Furthermore’ ASO kidney primary human renal tubular epithelial cells. Antimicrob Agents Chemother, 2010. 54(11): p. 4714-22.

concentrations obtained in minipigs revealed that a potential efficacious tissue concentration, extrapolated Prediction of an efficacious kid ney conce ntration
from in vitro efficacy experiments, could be achieved in vivo. Finally, we demonstrate that AIC468 was safe

and well-tolerated in preclinical pharmacokinetic and safety studies, supporting further clinical development.
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Schematic representation of the anti-BKV ASO AIC468 and its targeting strategy |
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~ . < epithelial cells. (B) To achieve complete inhibition of BKV replication, a tenfold concentration of the in vitro EC., was used to calculate a potential
L 50
o : effect|ve AIC468 k|dney Concentrat|on *Scotcher D.; et al. A. Key to Opening Kidney for In Vitro-In Vivo Extrapolation Entrance in Health
Cgrrec‘{[y formed T—Ag prﬂte|n 8( Degradanon Df (T—Ag) mRNA & and Disease: Part I: In Vityro SysFt)emsgand Ph;/siological Data.AAPSJ.25165ep;18(5):1067-1081.
viral particle viral particle . . . .
AlIC468 kidney accumulation and pharmacokinetics
A B 1000,000
TR NRC T .: : T, J g o000 §FTTTTON predicted efficacious
S et T s AN, CER N, : :
- : o : : . : . _ - Basophilic gﬁ;an_q"lﬁe_sf - = \S\e\ ]- kidney tissue
Figure 1. AIC468 is a fully modified 2nd generation ASO targeting the BKV early coding region pre-mRNA (A) Left panel: Schematic drawing of L ORI S iy A e 10000 — = concentration
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AlC468, a BKV specific 20mer phosphorothioate oligonucleotide. Right panel: Chemical modifications to the backbone and sugar moiety of #w’fmﬁ“{?}'f‘r l-, S N e "? " %D
e, S hl - W O LT L) ;
AIC468 that characterize AIC468 as a 2" generation ASO. (B) Left panel: Schematic drawing of BKV gene expression. The BKV genome contains .'“,-i 5 "‘ﬂ*“&} il A ) W}'ﬂ % 1,000 AIC468
three regions: a non-coding region, containing the early and late promoters, transcription sites and the origin of replication; an early region tu" i:"f_"ﬁ_f;-'"-~ i’ _'";"-';%;;‘?‘:; ¥ “3"“:““ S 1
encoding the T antigens and a late region encoding the viral structural proteins. Individual proteins are expressed from a variably-spliced early or 1 r.‘;.'*‘:ig;_ﬁ;--,g; ';," Ly : »-ﬁiﬁﬁf 7 5 om0
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late pre-mRNA transcript. Right panel: Proposed AIC468 targeting strategy. AIC468 modulates the correct splicing of the early coding pre-mRNA A BB, r”.."‘-‘i"%”’ y e é?{ “3' G‘A“a §
by binding to a splice donor site, thereby preventing the expression of the BKV master regulator large T antigen (T-Ag). el Tabe g Y TV RRSF I A S oo
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Figure 5. AIC468 accumulates in minipig kidney tubular epithelial cells at concentrations covering the predicted efficacious concentration.

(A) Hematoxilin & Eosin staining of minipig kidneys dosed with AIC468. Bilateral cytoplasmic basophilic granules in kidney tubular epithelium of
minipigs are indicated. Those granules are considered to represent accumulation of test item™* and have been observed with AIC468 across all
dose levels tested. (B) Pharmacokinetics of AIC468 in minipigs: Plasma and kidney samples were analyzed over 7 weeks following a single

FW intravenous 1-hour infusion of 6 mg/kg AIC468 to Gottingen minipigs. The efficacious concentration range in human kidney tissue (10-70 pg
RV Large T (T-Ag) ASO/g kidney cortex) was estimated based on in vitro EC, cell culture data (intracellular concentration) with normalization to the number of
BKV early PTECs per gram kidney cortex. PK data revealed that efficacious concentrations in minipig kidneys can be reached with low doses of AlIC468 and
coding region < support a Weekly or less dOSing regimen- *Braendli-Baiocco, A.; et al. The minipig is a suitable non-rodent model in the safety
assessment of single stranded oligonucleotides.Toxicol Sci. 2017 May 1;175(1):112-128.
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Summary of preclinical pharmacokinetic and safety studies with AIC468

Study Objective Overall summary
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Conclusions and outlook

Figure 2. AIC468 modifies T-Ag splicing in stably transformed mouse fibroblast cells (pRPC) (A) Alternative splicing of the BKV early coding
region pre-mRNA expressed in pRPC cells yields 2 main splice products encoding T-Ag mRNA or t-Ag mRNA, respectively. The AIC468 target site = AIC468 is a novel, first in class, splice-modulating, direct acting antiviral antisense oligonucleotide with

covering the T-Ag splice-donor sequence is indicated. (B) Concentration-dependent, sequence specific binding of AIC468 to the BKV early coding potent anti-BKV activity and a favorable PK and toxicity profile

region pre-mRNA results in blocking of the dominant T-Ag splice site and thereby triggers alternative splicing of the t-Ag mRNA as well as = Effi . trati b A il t i@ . . |
aberrant splicing. Note: administration of a scrambled control ASO to pRPc in a dose-dependent fashion does not impact early coding region el ERlEEulie o el bis elowtslestel I s welizEs g ( I ney) 1 eyl

splicing. The specific splice-modulating effect of AIC468 is evident regardless of whether the ASO was delivered by transfection (upper panel) or = Available preclinical pharmacokinetic and safety studies support the further clinical development of
carrier-free (gymnotic, lower panel). (C) Representative dose response curves created from the relative expression of T-Ag mRNA (measured by AIC468 for the treatment of BKV infection in kidney tra nsplant recipients

PCR) in pRPc cells 24h after carrier mediated or carrier free delivery of increasing concentrations of AIC468. EC., values as well as the respective ) ) ) C . .
?ntrac)e”uﬁ)ar oS 6t (56, 51 e Y & >0 ’ = A phase 1 single- and multiple-ascending dose trial in healthy volunteers is scheduled for Q3 2024
50 .
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