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INTRODUCTION RESULTS (continued)
. Gauch.er d|§ease (GD) is one of the most common Iysosom'al.storage disorders. Figure 3: GCase uptake in key organs following a single injection of AAVS-FLT201 or ERT GCase,,gs can be taken up by human PBMCs and macrophages
Mutations in the GBA1 gene attenuate or abrogate the activity of the lysosomal : : :
: : * |nvitro studies demonstrate that GCase can be taken up by human PBMCs (Figure
acting enzyme glucocerebrosidase (GCase).! : varg> .
Spleen Bone marrow 6a and 6C) and macrophages (Figure 6b and 6d) at similar levels to those observed
* Enzyme replacement therapy (ERT) and substrate reduction therapy (SRT) are RRSETR R PO S SR e B Ay TS with ERTSs.
currently standard of care for the treatment of type 1 GD (GD1) patients.? S Noening o P BENUE SEEes SWanst
However, significant unmet needs remain: Untreated Figure 6: Uptake of GCase, 4. and ERT by human PBMCs (a,c) and macrophages (b, d)
- Intravenous infusion every 2 weeks is required because of the short half-life of
ERTs, which produces a high burden of treatment and consumes significant -
healthcare resources.? ERT a PBMCs b Macrophages
- Response to treatments can be variable and incomplete.34 1 hour Z 297 o GCase Varss R T
- Patients continue to experience significant life-limiting symptoms and resultant post injection B €200 " ERT . 3 = 200 ® ERT
poor quality of life.3® E 3 0’8 _
S 150- @ S 150 -
* Oral SRTs are primarily limited to patients for whom ERT is not suitable or who are ERT g 2 f,f% E g
not CYP2D6 ultra-extensive metabolisers.? 24 hours EE 100~ rf”’f 2.£ 100+
C .. =3 e = 8
 Asingle infusion with adeno-associated virus (AAV) gene therapy has the potential post injection 8 E s- " % £ 50
to provide continuous endogenous levels of enzyme to achieve the ultimate E = .
treatment goal of a functional cure for GD1 patients. A — R A S 00625 0125 025 05 1 2 4 8
, - , : . F GC g/mi
« QOur proprietary AAVS3 has shown significantly higher transduction efficiency and steady state GCase exposure [ug/ml] ase exposure [g/mil
protein expression in human liver cells compared with wild-type (WT) AAV c - GCacevarss O - GCase var 85
serotypes used in many other gene therapy programmes. 100- . m ERT 7 & S m ERT
* FLT201, an investigational gene therapy for the treatment of GD1, is a novel, WT mice, n=3; GCase; Haematoxylin; ERT = velaglucerase alfa at 60 U/kg; AAV8-FLT201 at 6x10° vg/kg. o 2 300- i o gmﬂ_ :
potent, engineered AAVS3 containing an expression cassette that encodes for a g2 8 o
GCase variant 85 (GCase, ¢:) (Figure 1). @ o 2001 3 2 ) 2 8
< er s .« . . S8 Q 8 2004 . 2
* This paper describes the in vitro and in vivo characterisation of FLT201. AAV8-FLT201 restores GCase activity in GCase-deficient mice © £ 100- % 2 B .
* Asingle injection of AAV8-FLT201 to Gba®/"“/ mice resulted in a dose-dependent NER: T
Figure 1. FLT201: investigational AAVS3 gene therapy for GD1. increase in GCase activity in the different tissues analysed (Figure 4). BN RN S NG N O SAD N O S AL N 6
* Restoration of GCase activity was observed at the dose of 2x10*! vg/kg in bone marrow GCase exposure [ug/ml] GCase exposure [ug/mi]
POI A ~3 2 kb and Spleen, and at the dOse Of 2X1012 Vg/kg dOse |n Wh|te bIOOd Ce”S (WBC) and Iung ERT:\/elaglucerase a|fa; PBMCs = penpheral blood mononuclear cells.
y ' (Figure 4).
_ - _ - _ FLT201 produces rapid and robust increases in GCase plasma levels in rhesus
Figure 4: GCase activity in tissues following administration of FLT201 or ERT in GCase- macaque
deficient mice
METHODS * Asingle injection of FLT201 to non-human primates (NHPs) was well tolerated and
Liver o WBC .| Bonemarow Spleen Lung | resulted in a rapid increase of GCase in plasma that was sustained for at least 2 months

600 | | | . |

* AAV constructs were optimised to express full-length GCase,, ;. Constructs were (Figure 7, study ongoing).

packaged > AAV.8 par‘FicI.es for in vivo (mpuse studies),-or d> AA.VS3 (Freeline ; Untreated * In GLP toxicology studies, FLT201 demonstrated a good safety profile in mice with an
proprietary capsid optimised for human liver transduction) particles for non-human . g AAVS-FLT201 NOAEL of 2.57 x10%3 vg/kg (data not shown)

primate (NHP) studies. -
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* FLT201 was administered as a single injection at doses indicated for each 82 500
experiment. Velaglucerase alpha (ERT) 60 U/kg was administered either once (PK Ete; 5 | | | : Figure 7: GCase plasma levels in NHPs following FLT201 treatment
studies in WT mice) or every other week (Gba®¥/"¥! mice). ® < 200- 5
* GCase activity in plasma and tissues was determined fluorometrically with 100_'_____:*’:_ . ________ . _ ______ i _ ______ _ ?______:*_ W Plasma = 17020T
4-methylumbelliferyl-B-D-glucopyranoside based on a 4-methylumbelliferone 5 i 5 5 ' 10000~ A 17-036 | Males
standard curves. Immunohistochemistry was performed on paraffin sections 0 ? ? -
f ” . t d d t I 0 el ERT 0 el ERT 0 cRT 0 ERT 0 ERT W‘\ © 17-076 |
0 OWIﬂg standar pro 0COls. AAVS8-FLT201 AAVE-FLT201 AAVE-FLT201 AAVE-FLT201 AAV8-FLT201 —_ \S\\-\- 17.002 —_
* Data are shown as mean = SD and statistical analysis performed using one-way £ 1000~ \e/@ - Females
ANOVA AAVS8-FLT201 = AAVS8 pseudo-typed FLT201 genome; 2x10%°, 2x10! and 2x10'? vg/kg; ERT = velaglucerase alfa 60 U/kg = 500+ 17-037
' biweekly; WT = wild type mice; WBC = White blood cells; **p<0.01, ***p<0.001, ****p<0.0001 vs. vehicle control. E  250- —k A 17-056 |
RESULTS . . . ) 2  100-
AAV8-FLT201 reduces levels of substrate in GCase-deficient mice 2 o
. L L . < i
AAVS8-FLT201 increases GCase expression in WT mice * Asingle injection of.AAV8.-FL'!'20.1 resulted in S|gn|f|c'a.nt dosg-dependent rec?luctlons in %
o o levels of hexosylsphingosine in tissues of GCase-deficient mice compared with S  log
* AAVS8-FLT201 produced robust GCase expression in murine liver and showed a untreated controls (Figure 5); these reductions were observed in plasma, liver, spleen
dose-dependent increase in immunoreactivity to human GCase (Figure 2a). and hard-to-reach tissues such bone marrow and lung.
* GCase,,gs expression in the liver resulted in a sustained and linear dose-dependent * |n contrast, ERT had little to no effect on levels of hexosylsphingosine compared with 1 — r r 1 T 1
increase in secretion of active GCase into the bloodstream (Figure 2b). untreated controls. 0 1> (30 )45 o0
Time (Days p.i.
Figure 2. §Case e>.<pression in the liver (a) and GCase secretion into the bloodstream (b) Figure 5: AAVS-FLT201 dose-dependent reduction of the hexosylsphingosine observed in Intravenous infusion over 30 minutes at the dose of 2x10'2 vg/kg; n=6; p.i = post injection
iIn WT mice. GCase-deficient mouse tissues
a b .
AAVS8-FLT201* Plasma S Hiver o et CO N C LU S I O N S
(vg/kg) - . 553 100000+ .o % 207 % 1007
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0 ooe]  * T R £ 151 § 797 T — * FLT201 is a potent, liver-directed AAVS3 gene therapy product that encodes a more
o — i — —¥— — e YA w
S .| = : ] ot % 10 I B 50 | stable GCase enzyme (GCase,_ 4:) compared to WT enzyme.
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10T S E | i0valke L - - e FLT201 can be administered by a single infusion.
-.E‘ ¢ t ; Eﬂ | i ik hhEd E‘ o - = #drk i . . . . . . .
. Z : - | = = j?f I S  FLT201 in GD1 patients is anticipated to lead to continuous endogenous production
M % - L\‘\-: SRR 20 20T 20T g AT of GCase,, g5 in hepatocytes resulting in:
. @ pasmul Gba™" mice — Steady presence of GCase in plasma and tissues
2x10%° & ‘ o | . . Gha Frilte
o s : 1 2 42 — Improved GCase penetration in more target tissues of GD1 compared with ERT
*AAAV8-FLT_201 genome;_D42 post-injection; Anti-Gcase-DAB; Time post AAV administration (days) . . o . ]
Haematoxylin counterstain. Bone Marrow Lung — Potentially improved clinical outcomes by producing GCase uptake in hard-to-
2 25- é’i 12+ - reach tissues such as bone and lung
AAV8-FLT201 produces enhanced and sustained uptake of GCase in key tissues g 20 g o | I * First-in-human studies of FLT201 are planned to be initiated in 2021.
in WT mice 2 45- 2
£ g 6
 Administration of AAV8-FLT201 to WT mice produced a steady-state level of GCase £ 104 £ . References
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