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Introduction AIM Methods Conclusions
Hemophilia A is the most common We aimed to integrate a B-domain deleted (BDD) FVIII gene in intron 1 of albumin in the  Non human primates (NHP) were dosed sequentially with two components: a liver tropic e Site speciﬁc integration of the full |ength hFVIII-BDD gene
X—Ilnkgd inherited ble.ec.ilng disorder genome of h.epatocytes under th.e .cor.mtrol of the endogenou.s albgmlr\ promoter to generate AAV dellvgrs a promotgr—less FV!II gene cassette and a hepatocyte targeted lipid into the albumin locus in non-human primates (NHP) Was
and arises from a deficiency stable curative levels of FVIIl activity in the plasma after a single in vivo treatment. nanoparticle (LNP) delivers a guide RNA (gRNA) targeted Type V CRISPR nuclease (MG29-1). hi d . hiahl TSP V CRISPR-C
of functional factor VIII (FVIII). achieved using d highly specinc lype as
Exogenous FVIII replacement D R R * The MG29-1nuclease makes a double strand break inintron 1 of the albumin gene at which huclease.
and FVIIl bypassing agents have % SGRNA targeting the FVIIl gene cassette is inserted by non-homologous end joining (NHEJ).
improved outcomes for pqtients MGX-001 ?CI\I: delivers S {] promoterless ;h;ilieg\;zr;h:‘:deqse albumin site - f h d BDD-FVIII d f h |b hFV”I_BDD wWdas expressed Undel‘ the COntI’Ol Of the
. . . 5 gene e M 5 o I I - I I I . . . .
with this severe disease but have ~ components: | oot Fulllgene || argeting albumin site: woleassmRNA bXprel.SS.'O” f° the :Eteg.r ate o gzner'f "I'k‘)’e” rrom elsmr.‘g . ”?'”Npromo.ter endogenous albumin promoter and secreted into circulation.
not eliminated breakthrough 5 (MG29-1) 5 y splicing Trom albumin exon |1 which adds the albumin signadl peptiae to the N-terminus
: : RS U R US TR = & & USSR ; of the BDD-FVIIl to promote secretion into the circulation. : : : o :
E:ed'”g O'd“d O'Ire not ZUAF\O'/tk')VG- ] . . This strategy is designed to confer durability that is
orts to develop an ase N n , . , : . . : :
FVIIl gene theropF;/ have been @ @/ » * To enable evaluation of durability we used the native cyno monkey FVIII (cFVIII) gene Intrinsically resistant to the episomal loss and
challenging due to loss of FVII - _— 1\}/ i w0291} ) sgRNA .:;-_pm sequence that was modified with a single amino acid change which enables measurement trqnscripti0n0| Silencing that are mqjor Chq”enges for AAV
m mRNA A o o . .
expression over time', and the desire RNA Ql l of FVIII activity derived from the integrated cFVIIl transgene. gene therapy.
for a cure? remains unfulfilled. . complex $.<) . . . . .
nucieus ene Q ® .
Gene editing technology may L Y l Yy "'Uf‘é"ﬂ“’ Plasma FVIll activity was monitored in plasma using a chromogenic assay Plasma levels of hFVIIl activity in the normal range were
O‘l:e'l'lcome t[\)ese d‘é‘if]b'l't.y " LA A 0 VRN A2 U L B LB * The frequency of FVIII gene integration at the target site was measured in the liver achieved in NHP.
cnalienges enapling site specirtc
and er?nomeynt inte rgtion O]E)CI EVIII AAV delivers LNP delivers The mRNA is MG29-1nuclease The albumin at the end of the study. :
genepinto the genon?e resulting promoterless MG29-1nuclease translated into cuts in albumin promoter Sf ool s i gl chemistri 1h | | . 4 Plasma FVIll levels were stable for 19 months in NHP
: . FVIIl gene. AAV mRNA + guide MG29-1nuclease, intron 1, the FVIII drives the * Sarety endpoints Including clinicdl chemistries ana hematology panels were monitore . . .
in persistence of the transgene enters targeting albumin which binds the gene cassette expression of and histological analysis was performed at study termination. (the duration of the St,Udy)’ cglemonstratmg the potent.lql for
despite continued cell division. hepatocytes and intron 1. MRNA is guide RNA integrates at the FVIll protein. this (]ppl"OCICh to pl"OVIde O Ilfe—long cure for Hemophllla A
t;;z:‘:&gqgg’;'l'izes z;elfsslziri: the :;OZZVLT;IZO et cut site via NHEJ. * Potential sites of off target editing were identified by a combination of in silico prediction, from a single treatment.
NS yropiasm. (RNP) comzlex a biochemical method (SITE-seq) and an in cell assay. Potential sites were evaluated by
ReSUItS amplicon sequencing of primary human hepatocytes edited at superstaturating doses. Dose ﬁndlng studies in NHP identified optlmql doses for AAV
and LNP that achieved plasma FVIII activity in the normal
. N . . o o . . . R range at low integration frequencies, a favorable safety
Figure 1: Durability study in NHP. Figure 2: Dose range finding studies in NHP. Figure 3: Targeted integration and FVIIl expression in primary human hepatocytes (PHH). proﬁle, no detectable of'f—tqrget editing and minimal impact
Three NHPs received an intravenous dose of 2e13 vg/kg of the Four NHPs per group received an intravenous dose of the AAV8-hF VI PHH were transduced with AAV-hFVIII-BDD at a range of MOI followed by exposure to the same LNP used for in vivo studies on albumin levels
AAV8-cFVIll viral vector followed 35 days later by Img/kg of an viral vector followed 21 days later by a liver-tropic LNP formulation encapsulating MG29-1 mRNA and gRNA h87 targeting albumin intron 1. Conditioned media from 3 days of culture was )
unoptimized liver-tropic LNP formulation encapsulating the mRNA encapsulating the mRNA encoding the MG29-1 nuclease and albumin assayed for hFVIIl activity and gDNA purified from the cells was assayed for integration of the hFVIIl gene at the target site in . . .
encoding the MG29-1 nuclease and albumin targeting gRNA. targeting gRNA at different combinations of AAV and LNP doses as albumin intron 1. Panel A: FVIIl activity and integration at a range of AAV doses. Panel B: Correlation between FVIIl activity and * These data prowde a solid foundation to Support
Panel A: cFVIIl activity over 19 months measured using a modified shown. hFVIIl activity shown is the mean of values on day 5, 8 and 11 integration in each replicate culture. olgele ression of MGX-01 into clinical development.
chromogenic assay specific to the transgene encoded cF VI post LNP dosing measured using the capture-chromogenic assay. A B
protein. Panels B through E: A subset of safety markers monitored Bars are the mean and standard deviation of each group. A: AAV dose 20 20 1.5- R2=0.89, p<0.001
over the course of the study. Animal 1003 was found dead on day response. B: LNP dose response. ~ —~
540 post LNP, autopsy revealed an intussusception of the colon, §15 T M "‘5’ -g .
cause of death was assessed as un-related to the test article. e a4 g > o Acknowledgements
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