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Abstract ASC-618 Efficacy In Vivo — C57BI/6 Murine Model

ET3/HSQ protein levels by ELISA ET3 vs. HSQ FVIII protein level comparison

Although several AAV-based gene therapies for hemophilia A are currently under evaluation in clinical trials, there is
(5E11vg/kg dose)

still an unmet medical need for different AAV serotypes, more efficient transgene vectors and reduced AAV doses to A s

. . . A " | - SE12 ET3 (09.16 lot, n=5) B s
achieve high and sustained factor VIII expression with milder immunosuppressive treatments. ASC-618 is an advanced 40 = 5E11 ET3 (09.16 lot, n=5) 0
recombinant AAV2/8 vector with the shortest vector genome compared to other gene therapy constructs that have been .. SE10ET3 (0916 lot, n=5) 2 s — SE11 HCB-! ETs-Lco (... |.,.., n=13)
tested in the clinic. It encodes a liver specific codon optimized (LCO) bioengi d B-domain deleted hFVIIl (ET3) under a a0 e 2 e e bd E . = FEnngeHsatco
synthetic Hepatic Cambmatorlal Bundle (HCB) promoter (HCB-ET3-LCO). The HCB-ET3-LCO construct was previously 25 ~ Vehicle (n=5) s s
characterlzed by Expi ics/Emory University in ilia A murine model and licensed in for further 20 *11U/mi = 100% normal E 20-

at ASC Therapeutics. Compared to the standard hFVIII transgene (HSQ), used in most s £ s

hemophilia A gene therapies, ET3 10-100 fold in is, and thus signi better ) . 2 0
therapeutic potential. Here we present the results of safety and efficacy experiments comparing ET3 with HSQ in three o 05
species, namely C57BI/6 murine model, cynomolgus monkeys and humanized liver mouse model (FRG-KO). In all 3 o8 0.0
species, higher levels of circulating therapeutic product FVIIl were seen in animals treated with AAV2/8 HCB-ET3-LCO, o 2 4 ® N 10 12 ‘smd;w":
compared to AAV2/8 HCB-HSQ-LCO vector. In the C57BI/6 murine pilot study, stable human FVIII expression was detected Study Week
by human FVIIl specific ELISA, with highest mean ET3 FVIIl levels reaching around 50% (0.5 1U/mL), 300% (3 IU/mL) and Fig 5. A. Human fVIIl ELISA - circulating protein concentration in C57BI/6 plasma (IU/mL; mean, SEM). HCB-ET3-LCO was tested at 3 dose
350% (3.5 1U/mL) of normal levels at the 5E10, 5E11, and 5E12 vg/kg dose, respectively. The highest mean HSQ FVIII levels — 5E10, 5E11 and 5E12 vg/kg (IV injection, n= 4 or 5). Three mid dose groups (SE11 vg/kg) were included to test response
expression levels were 7-fold and 3-fold lower at the 5E11 and 5E12 vg/kg dose, respectively, while at 5£10 vg/kg dose no consistency between different virus production lots. Two of the mid dose groups were followed up to w12, while all other study groups were
HSQ expression v.vas detected. The same trend of higher expression levels of ET3 was observed in the cynomolgus ';,ﬁg:‘:,:fn'agg::f; Ig‘l)v ﬂ('u'f,';’ﬁm?ﬂ?;’::p;ﬁmﬁsﬂ? ﬁéﬁ?ﬂégﬁg@'ﬁm ‘gﬁ;: ﬁam fi:ﬁzfazugg:sﬁzsx&f iy
monkey study, with ~ 30% (0.3 1U/mL) of normal levels at the SE11 vg/kg dose of AAV2/8 HCB-ET3-LCO. Importantly, when Summary: Stable and robust human fVIll expression was detected by ELISA, with highest mean ET3 fVill levels reaching around 50% (0.5
both vectors were tested in the humanized liver FRG-KO model at the 3E12 vg/kg dose level, the mean human FVIIl levels 1U/mL), 300% (3 1U/mL) and 350% (3.5 IU/mL) of normal levels at the SE10, 5E11, and 5E12 vg/kg dose, respectively. ET3-treated animals

reached around 480% (4.8 1U/mL) of normal levels after ET3 treatment while after HSQ treatment they only reached showed impeoved prateln bioprodiiotion ve: HS G/t mltiple Tested doss levels (B8 Tor/SE11vi/kg) datanot shown Zather doess)

around 30%. Moreover, RNAscope analysis of liver tissue in FRG-KO model confirmed that ASC-618 drove high ET3 mRNA

level expression in human hepatocytes. Safety studies conducted in all three models, including clinical observations, food Liver infectivity and ET3/HSQ ET3 mRNA Biodistribution in tissues
consumption monitoring, body weight and temperature, liver enzyme and gross pathology evaluation, showed no toxicity mRNA expression B
effects. Together, these results that ASC-618 is well-tolerated in animal models and has the potential of A c HCB promoter drives liver specific
providing therapeutic benefit to patients at reduced vector doses. 8 HEBETILCO  HCBHSGLCO 2 < ET3 protein expression
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expression (ddPCR, copy number/ig RNA - 4 lobe mean, SD); B. ET3 mRNA tissue biodistribution ~ 5E12 vg/kg, data from 3 mice.
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Summary: ETaSG genome ve presence and mRNA betweer while circulating protein
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specificity of HCB promoter.

ASC-618 Efficacy In Vivo — NHP (Cynomolgus Macaque) Model

Correlation between ET3/HSQ plasma protein levels and hFVIIl Inhibitors by Bethesda

Fig 1. AAV2(ITR)/AAV8 HCB-ET3-LCO design

1. HCB promoter (Brown HC et al.Mol Ther Methods Clin Dev. Jan 2018)

» Liver-directed promoter minimizes the ing size and allows for higher protein
expression levels

2. ET3transgene (Brown HC et al. Mol Ther Methods Clin Dev. Aug 2014)
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Fig 3. A. Human fVIIl ELISA - circulating protein levels in FRGKO plasma (IU/mL; mean, SEM). HCB-ET3-LCO doses I ,\‘1" © @ 5o i
tested were 3E11 vg/kg and 3E12 vg/kg, while HCB-HSQ-LCO was tested at 3E12 vg/kg (IV injection, n=2). All groups were 1 ET3 or HSQ genome presence - infectivity in liver Uver Lung Kidney Brain Spleen Testis Heart gk L dam
followed up to w12. B. In vivo infectivity - ET3 or HSQ genome presence in liver tissue (ddPCR, vg/cell - 4 lobe mean, SD), 1 ET3 or HSQ mANA expression in liver
ET3 or HSQ mRNA expression in liver tissue (ddPCR, copy number/ug RNA — 4 lobe mean, SD). Fig 8. A. In vivo Infectivity - ET3 or HSQ genome presence in liver tissue (ddPCR, vg/cell — 4 lobe mean, SD), ET3 mRNA expression in liver
tissue (ddPCR, copy number/ug RNA, left lobe); B. ET3/HSQ mRNA Biodistribution in tissues (left iver lobe). C,D. ET3 fVIIl mRNA tissue
Summary: ET3 showed higher protein Ievala ut the same 3E12 vg/kg dose, while mRNA axprullon levels were gns\nbunongghva; ?‘&ﬁoml(rﬁi‘ MEJS ":’HN:L .C 5E12 vg/kg dose Ueﬁ llvsf lobe); D. 5E1‘dvgd/:9 d:se (lzﬁ II;/S' :73:) ’
ummary: ET3 an ver inf an were gener se dependent. mRNA expression was
comparable in the liver for both liver and mANA re lower for ET3 detected only in liver tissue, indicating HCB promoter specificity. Vector R SRR analyzed and showed similar pattern for both
at 3E11 vg/kg vs. 3E12 vglkg HSQ group, whlle plasma ET3 protein Ievels were higher, |nd|ca!|ng enhanced ET3 constructs (data not shown).
protein uman .
Conclusions
. L. > Inthe presented preclinical in vivo studies gene therapy vector ASC-618 (AAV8-HCB-ET3-LCO) was tested within the overall dose range
High level of ET3 mRNA expression in human hepatocytes by RNAscope spanning between 5E10 vg/kg and 5E12 vg/kg in 3 different animal models — C57B1/6 mice, humanized liver FRGKO mice and NHPs. Al
administered doses were confirmed by subsequent ddPCR analysis of dose formulations
B f’ mmm/mrummmJ > Efficient, dose-dependent ET3 fVIIl protein expression was seen in all 3 models, even at low doses administered - 5E10 vg/kg in C57BI/6
{ wq. mice, and 5E11 vgikg in NHPs
&‘1’% > Enhanced fVIll biosynthesis/secretion was confirmed for ASC-618 by higher circulating fVIll protein levels compared to HSQ, while AAV
infectivity as well as fVIIl mRNA expression in all 3 models were comparable for both constructs
> Inhibitors against human fVIIl were developed in NHPs with ASC-618 and HSQ treatment. Inhibitor levels were protein expression
dependent, indicating successful fVIll protein production following ASC-618 treatment
> ASC-618 and AAV8-HCB-HSQ-LCO showed similar viral DNA biodistribution across multiple organs in NHPs
> FVIIl mRNA was specifically expressed in mouse and NHP liver, indicating a high liver specificity of HCB promoter
> No safety concerns or differences compared to vehicle controls were ubservad in ASC-618 treated mice and NHPs, including body weight,
body temperature, clinical signs, liver enzymes,
> These preclinical studies will inform dose selection for first in human ASC-618 gene therapy for hemophilia A
Fig 4. A,B. ET3 VIl mRNA tissue distribution by liver F pe — images from 2 FRGKO mice shown.
ET3m was in ~50% human at 3E12 vg/kg dose, and resulted in Acknowledgements
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