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Purpose Results (cont.)

Fabry disease is an X-linked lysosomal storage disorder in which mutations in the GLA gene (encoding a-galactosidase A,
AGA) result in reduced or absent AGA enzyme activity and consequent accumulation of globotriaosylceramide (Gb3). Gb3 is a)
considered cytotoxic to cardiomyocytes and endothelial cells (as well as kidney, heart, & neurons) resulting in significant
morbidity and shortened life expectancy. Administration of recombinant AGA (ERT) primarily clears endothelial cells of Gb3,
however Gb3 clearance of other cell types, for example cardiomyocytes, is attenuated. Reduced effectiveness of ERT to treat
the heart may explain persistent cardiomyopathy in patients with Fabry and why cardiovascular disease and arrhythmia
remain the most prevalent cause of death in these patients. Thus, there is a compelling need for a durable treatment such as a
single administration intravenous gene therapeutic targeted to key tissues that express GLA cell-autonomously, reducing Gb3
and thereby improving clinical outcomes.
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Figure 2: 4D-310 transduces patient iPSC-derived cardiomyocytes and reduces intracellular Gb3. (a) Inmunocytochemistry of Fabry patient-derived cardiomyocytes for
cInT (green), exogenous AGA protein (red) and Hoechst (blue). (b) Immunocytochemistry for Gb3 (CD77) (magenta).Scale bars = 100 uM; NT = not transduced.
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Using an industrialized directed evolution approach (“Therapeutic Vector Evolution”) performed exclusively in nonhuman
primates, we have identified and characterized an AAV capsid variant that can efficiently target key organs in Fabry disease,
particularly the heart. We engineered this capsid variant to carry and express the GLA gene (4D-310). A key component of
translating 4D-310 into clinical development is to evaluate its tropism, expression and function in human cell models of
Fabry-diseased cardiomyocytes and endothelial cells.
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Here, we present 4D-310 transduction data in Fabry diseased iPSC-derived cardiomyocytes and endothelial
cell models We show that transduction led to rapid, dose-dependent AGA protein expression and activity,
well above basal levels. In addition, transduction resulted in efficient clearance of accumulated Gb3 in Fabry
cardiomyocyte and endothelial cell models.

a) b C) Figure 6: Quantification of AGA enzymatic activity after 4D-310 transduction of cardiomyocytes (a) and

NT MOI 50 MOI 100 MOI 500 MOI 1000 endothelial cells (b) transduced at various multiplicities of infection. Mean + standard deviation; * = p<0.05; * * =

p<0.0l; * * * = p<0.005, Two-tailed T-test with Bonferroni correction; n = 3 experimental replicates, 3
technical replicates; Black asterisks are comparisons with NT, light green with MOI 25, green with MOI 50,
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Figure 5: Detection of AGA protein by Western blot analysis. (a) 4D-310 transduced Fabry patient-derived cardiomyocytes and (b) endothelial cells Expected dose-
dependent increase in AGA protein was seen at the expected 55 kDA size.
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