©
2016 2018

PEG-DAQ

Treatment with Polyethylene Glycol-Conjugated Fungal d-Amino Acid Oxidase
Reduces Lung Inflammation in a Mouse Model of Chronic Granulomatous Disease
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Chronic granulomatous disease (CGD) is a primary immunodeficiency wherein
phagocytes are unable to produce reactive oxygen species (ROS) owing to a defect in the NADPH
oxidase complex. Patients with CGD experience bacterial and fungal infections and excessive
inflammatory disorders. Bone marrow transplantation and gene therapy are theoretically curative,
however, residual pathogenic components cause inflammation and/or organic damage in patients. In
this study, the efficacy of the ROS-generating enzyme replacement therapy was tested with PEG-fDAO
using three experimental strategies with the in vivo lung inflammation model of gp9lphox-knockout
CGD mice. The lung weight and pathological findings suggest the condition was ameliorated by
administration PEG-fDAO, followed by intraperitoneal injection of d-phenylalanine or d-proline.
These data reveal the targeted delivery of PEG-fDAO and show that PEG-fDAO can be used to treat
inflammation in CGD in vivo.
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Fig. 1 In vivo phar macokinetics of fDAO and PEG-fDAO by enzymatic activitiesusing plasma
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Two typical sets of exponential curve fitting analysis along with the mathematical formula are presented
for fDAO (A) and PEG-fDAO (B) (Microsoft Excel). The mathematical calculation for biological half-
life (x = t1/2) is also depicted in the figure.

Fig. 2 Body Weight changes after nCA intranasal aspiration in each experiment
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The small dots indicate the body weight (y-axis) in the time course (x-axis) of each experiment. The solid
line indicates the mean body weight. Since the age of the mice differed during commencement of each

experiment, the average body weight also differed across the experiments.

Fig. 3 Changein thelung weight in each experiment.
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The small dots (black circle) depict the lung weight in Exp-1/-2/-3 (A/B/C). Solid bars (—) and the vertical
bars indicate mean and 2 SD of the lung weight (mg) in control, nCA, and PEG-fDAO groups. An

asterisk (*) indicates the significant difference between the groups in each experiment.

Fig. 4 Fluor escence imaging of the lung tissues during each experiment.
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The lung tissues of mice from the control, nCA, and PEG-fDAO groupsin Exp-2 (A) and Exp-3 (B) are
depicted.

Fig. 5 Pathological findings of thelung tissuesin Exp-2 and Exp-3.
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Lung pathologiesin A—F Exp-2 and G-L Exp-3 are shown, where A/B and G/H, C/D and I/J, and E/F
and K/L indicate the control, nCA, and PEG-fDAO group, respectively. A/C/E/G/I/K and B/D/F/H/J/L
indicate the original magnifications of 100 and 400, respectively. The boxed areas are amplified in the

right panels.
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