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Meganucleases Targeting the PCSK9 Gene

BIOSCIENCES

'&Q PRECISION

AAV8.TBG.ARCUS

PCSK9 (% of d0)

self-guided, engineered 6xlolzGC/kg1 IV
meganuclease (ARCUS)

AN DSB

/ 500 -

400 A

v
TGGACCTCTTTGCCCCAGGGGA
ACCTGGAGAAAACGGGGTCCCCT

ALT (UL)

In exon 7 of PCSK9
(conserved between

human and rhesus) Stable & long-term

reduction of PCSK9 & LDL-c

i 40

" PCDI]
UNIVERSITY of PENNSYLVANIA

150
125
100 1--
75 1
50 A1
25 1

Serum PCSK9

——RA2343
=4+=RA3169

300 A

200 A

1 100 -

-1 T T
+ O <+ 0 N © O <
| — — N NN

LDL-c (% of d0)

LDL-c

——RA2343
——RA3169

Indels in liver

ALT
== RAZ2343 70 -
—4—RA3169 m Deletion
= 60 1w Other Insertion
@ 50 1 =ITR insertion !
o
E 40 T
< 30 - .
=2
£ 10 A
0
M O < < < W0 w o - (=2} o ha [}
(18] o o o Ee=
Months o
RA2343 RA3169
Wang L, et al., Nat Biotechnol (2018) " OENE
Wang L, et al., Mol Ther (2021) .. PROGRAM




Loss of Function Inborn Errors of Liver Metabolism

Substantial unmet need A potential solution

=  Examples

= Urea cycle disorders (e.g., OTC deficiency)
PCSK9 locus

. .
Organic acidurias Safe harbor

= Complete deficiency associated with life-
threatening metabolic crisis as newborns
= High mortality during first crisis
= Liver transplantation is the only long-term
solution hFIX or hOTC

= AAV gene therapy will not work because
vector genomes are diluted during liver
growth

=  (Clinical and animal model data suggest 5%
corrected cells will be transformative
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Evaluation of Meganuclease-mediated Targeted Gene
Insertion in Newborn and Infant Rhesus Macaques
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Gene Targeting of Human Factor IX in Newborn and Infant Macaques
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Stable Transduction in Newborn and Infant NHP Liver

Newborn 3-mo infant 6-mo infant
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Selection of OTC Vectors for Efficient Targeting in Newborn NHPs

rhesus Pcsk9 locus

rhHDR
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Wide Distribution of Edited Hepatocytes
Throughout Portal Axis in Newborn NHP

3-month liver biopsy — OTC immunostaining

rhHDR + TBG.ARCUS.W rhHDR donor only

21-157 (18.6%) 21-175 (11.9%) 21-204 (0.7%)

P: portal; C: central
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Liver Inflammation is Substantially Reduced
in Newborn vs Adult NHPs
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orange symbols: 2x10'2 GC/kg (n=2)

Normal ranges of ULN for AST is 37 U/L and ALT 47 U/L
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Off-Target (OT) Validation (Amplicon-seq)
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* Editing on OT1, OT4, and OT5 were significantly higher in
ARCUS + donor animals than in non-nuclease controls
« Off-target editing are lower in newborn/infants than in
adult NHPs
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Summary

Growing livers of newborn/infant primates are highly
receptive to site-directed insertion of donor genes

- Consistently exceed the 5% therapeutic threshold
- Appears highly durable

Newborn/infant primates are tolerant to toxicity of systemic
AAV

Excellent correlation of dosing and site-specific integration
when comparing NHPs and a mouse model of OTCD

The long-term risks of off-target editing are unclear although
we are encouraged by the over 42 years of event free follow-
up in 33 NHPs we have studied with this nuclease

The aggregate of our pre-clinical data suggest a favorable
risk-benefit consideration for neonatal onset OTCD
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