High Phenylalanine Concentration Contributes to the Stability of the F263S-variant of Phenylalanine Hydroxylase
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Introduction Results

Phenylketonuria (PKU) Fig 1: AAVS mediated delivery of hPAH in ENU2 mouse model: Dose response curve
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T Brote enylalanine Neurotransmitters = ENU2 mice (7 groups, n=7) did not normalize Phe levels (Fig 1A)
Issue Protein Hydroxylase - Dosing: » Linear correlation between dose and liver hPAH expression (Fig 2B)

= Negative correlation between Phe levels and liver hPAH expression at high Phe (>500 uM), which does not exist at low Phe levels
(<100 uM), where additional increases in hPAH protein do not lower Phe beyond WT levels due to allosteric regulation of PAH (Fig 2C)
Decrease in endogenous F263S-mouse PAH level with Phe level (Fig 2D)

Fig 2: AAVS mediated delivery of hPAH and mPAH in WT mouse model

« WT and ENUZ2 + Vehicle
« ENU2 + hPAH AAV5 (6e12, 2e13, 4e13, 6e13, 1e14, and 2e14 vg/kqg)

Phenylalanine Hydroxylase

= PAH protein undergoes multiple stages of oligomerization and changes in tertiary structure under normal A) B)
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ENU2 mouse model (F263S mutation) Fig 3: Fixed AAV5 dose with varying promoters in the hPAH construct
= The ENU2 mouse model of PKU, first described by Shedlovsky et. al., was created by chemical D)
mutagenesis, using N-ethyl-N—nitrosourea (ENU).2 ENU2 mice have phenotypes which mimic several of A) Plasma Phe B) hPAH C) Endogneous mPAH Phe vs endogenous mPAH correlation
those seen in humans with classical PKU, including high plasma and tissue levels of Phe, low levels of Tyr, 4000 5 0.5 : 151
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= ENU2 + hPAH AAV5 2e13 vg/kg with variable promoters  ® ENU2 mouse PAH levels are again correlated with Phe level as in previous study (Fig 2D)

AAV5-PAH vector design

Fig 4: Enzyme (pegylated ammonia lyase) mediated Phe reduction in F263S-mouse model

= Adeno-associated virus serotype 5 (AAV5)-mediated delivery of the human PAH (hPAH) or murine PAH A) Plasma Phe B) Endogenous mPAH Study Desian:
(mPAH) gene (under a liver-specific promoter) was utilized for these studies ——
2500+ £ 8- = ENU2 mice, 2 groups, n=5/group
. ° = Dosing:
2000- % S G- % = Vehicle
In ViVO StUdieS ’E; 1500- - g, L » PegPal10K at 160mg/kg
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(brain and liver) were perfused with phosphate buffered saline prior to collection

Conclusions

Plasma Phenylalanine

= Plasma Phe was measured by LC-MS/MS following derivatization with benzoyl chloride (Sigma) = \We hypothesize that F263S (ENU2) PAH protein is stabilized by high Phe. Reduction of Phe, by gene therapy or enzymatically, specifically led to reduction of ENU2 PAH protein.

= Reduction of ENU2-PAH protein may minimize the risk of heterotetramer formation and negative complementation with gene-therapy-derived native PAH.

Liver PAH protein expression

= Frozen liver sections were homogenized and resulting lysates were reduced, alkylated and digested with
Trypsin (Promega)

= PAH level was measured by LC-MS/MS using tryptic peptides specific to human or mouse sequences Refe rences

= PAH was quantified against a recombinant human PAH standard and normalized to total protein 1. htto://www.biopku.org/home/pah.asp

concentration as measured by Bradford Assay (Thermo) 2. Shedlovsky et al. Genetics 1993;134:1205-1210.
3. Sarkissian et. al. Mol Genet Metab 2000 69(3):188-194.

» Future studies will be aimed towards elucidating the cellular pathways, which contribute to stability of the F263S variant of PAH in ENU2 mouse model of classical PKU.
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