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ABSTRACT

1. Objectives. Pathogenic variants in N-glycanase 1 (NGLY1) lead to a rare, multisystem disorder
with global developmental delay, seizures, liver abnormalities, chronic constipation, and a host of
other symptoms. NGLY1 is a cytosolic enzyme responsible for removing N-glycans (i.e.,
de-N-glycosylation) of misfolded glycoproteins during the endoplasmic reticulum-associated
degradation (ERAD). We have previously shown that loss of Drosophila Pngl leads to
tissue-specific defects in BMP and AMPK signaling. However, defects in these two pathways only
partially explain the lethality and developmental delay in Pngl”~ animals. The goal of the current
study was to identify other critical processes that are affected by the loss of Pngl.

2. Methods used. The techniques used in this project include Drosophila genetics, real-time
quantitative RT-PCR, western blotting, generation of germ-free animals, Nile red staining,
triacylglycerol and free fatty acid measurement, dextran feeding assay for gut barrier defect

quantification, lectin staining, and imaging.

3. Results. Loss of Pngl led to gut barrier defects in Drosophila larvae, causing starvation and
JNK overactivation. These abnormalities, along with reduced Akt phosphorylation, led to
overactivation of Foxo. Increased Foxo activity resulted in a dramatic increase in the expression of
innate immune response genes in the gut and in the fat body as well as enhancement of lipid
catabolism, which together contributed to the lethality of Png/-mutant animals. Loss of Pngl
resulted in the accumulation of ConA™ and
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