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ADMINISTRATION OF AAV VECTORS TO Pcca−/−(A138T) MICE ELICITS LONG TERM CORRECTION OF DISEASE MARKERS
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Background: The development of new therapies for propionic acidemia (PA) is limited by the lack of an adultmodel of the disease.We generated
a hypomorphic mousemodel of PA using a transgene bearing an A138Tmutant of the human PCCA protein in Pcca−/− null mice. Pcca−/−(A138T)
mice have 2% of wild-type PCC activity, survive to adulthood, and have significant elevations inmany biomarkers including propionyl-carnitine (C3),
methylcitrate, glycine, and ammonia, as well as cardiac defects.

Methods and Results: Pcca−/−(A138T) mice were given a single dose of 5 × 1011 viral genomes of AAV8-hPCCAco by intravenous administra-
tion. Subsets of these animals were then analyzed at time points including 10 days, 25 days and 1.5 years post administration. This single injection
mediated decreases in propionyl carnitine andmethyl citrate at all time points. Additionally, enzyme activity levels were significantly higher as early
as ten days post injection and remained at levels ten times that of untreated Pcca−/−(A138T) animals for over 1.5 years post injection and no in-
stances of hyperammonemia have been observed to date in these treated animals. Additional AAV vectors designed to restrict expression to specific
tissues including muscle and liver have also offered insight into optimal treatment methods for PA.

Conclusions: This study provides further evidence that AAV-based vectors may offer a viable long-term alternative to liver transplantation in PA
patients. Even at 1.5 years after single dose administration Pcca−/−(A138T)mice are deriving a disease-mediating benefit from the AAV treatment.
Additionally the use of modified AAV vectors allows us to study the effect that treatment of specific tissues has on organ-specific pathology, partic-
ularly the heart.
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Background: Primary hyperoxaluria type III (PH3) is a recently discovered disorder caused by deficiency of mitochondrial 4-hydroxy-2-
oxoglutarate aldolase (HOGA), which catalyzes the conversion of 4-hydroxy-2-oxoglutarate (HOG) into glyoxylate and pyruvate, the final
step in the metabolism of hydroxyproline. The condition is characterized by the onset of recurrent nephrolithiasis and progressive
nephrocalcinosis during infancy or childhood. Timely diagnosis of PH3 remains a significant challenge. Here we describe the development
of a novel method for the detection of urinary metabolites in primary hyperoxaluria types I, II, and III by gas chromatography–mass spectrom-
etry (GC–MS), as well as the clinical and laboratory features of 9 known (i.e., mutation confirmed by sequence analysis) and 2 novel cases of
PH3 uncovered by our assay.

Methods: Patient samples and de–identified clinical information were obtained in collaboration with the Mayo Clinic Hyperoxaluria Center and
Rare Kidney Stone Consortium. Samples analyzed included urine from controls, patients with PH1-3, and patients with hyperoxaluria of unknown
etiology. Urine specimens were methoximated and extracted with 4:1 (v/v) ethyl acetate/propan-2-ol then evaporated to dryness and derivatized
with BSTFA + TMCS in pyridine. Samples were re-extracted in isooctane and analyzed on an Agilent 5975 series, using hydrogen as the carrier
gas. Precision, accuracy, recovery, linearity, and analytical range, along with limits of detection and quantitation, were subsequently determined
for the procedure.

Results: HOG is undetectable in urine by routine organic acid analysis, even when present at high concentrations and after oximation with
hydroxylamine. Conversely, a previously published method for the detection of urinary HOG results in poor recovery and resolution of oxalic
acid. Oximation with methoxyamine at an alkaline pH combined with more polar extraction conditions, however, yielded highly sensitive
detection of oxalate, glycolate, glycerate, and HOG. Utilizing hydrogen for themobile phase, along with subsequent optimization of acquisition
parameters, reduced the analytical run time from 18 to 6 mins. The reference range of HOG concentrations in controls was 0.01–2.21 μg/mg
creatinine (Cr). In patients with PH1, the range was 0.001–0.96 μg/mg Cr. Patients with PH2: 0.001–3.10 μg/mg Cr. Testing of urine samples
from patients with hyperoxaluria of unknown etiology (i.e., negative for PH1 and/or PH2 by molecular testing) uncovered two male infants
with elevated levels of HOG, which were 116.86 and 261.78 μg/mg Cr, respectively. Mutation analysis of the HOGA gene in these two patients
is currently pending.

Conclusions: In contrast to previously published methods, our assay can rapidly detect all analytes of clinical utility for the diagnosis of primary
hyperoxaluria types I–III. Patients with PH1 and PH2 do not have significantly increased excretion of HOG as compared to unaffected controls.
Analysis of urine specimens from patients with hyperoxaluria of unknown etiology can potentially lead to a diagnosis of PH3.
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