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Elucidation of the molecular mechanism how deficiency of deglycosylation in the
cytosol causes abnormalities in organism.
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Peptide:N-glycanase (NGLY1) is responsible for removing N-glycans from
glycoprotein in the cytosol. Mutations in the human NGLY1 gene cause multisystemic symptoms, but the
molecular mechanism underlying pathogenesis remains unknown. In mice, Nglyl knockout (KO) is
embryonic lethal. We found that deletion of Fbs2, which encodes a SCF-type ubiquitin ligase subunit
that recognizes N-glycans, rescued the lethality and progressive defects in Nglyl-KO mice. In
NGLY1-KO cells, Fbs2 expression caused cytotoxicity. Nrfl, an endoplasmic reticulum-associated
transcriptional factor for the proteasome, was ubiquitinated by SCFFbs2 in NGLY1-KO cells, resulting
in its retention in the cytosol. The cytotoxicity caused by Fbs2 expression was restored by
overexpression of glycan-less Nrfl mutations, or by the deletion of Nrfl in NGLY1-KO cells. Thus,
the proteasome dysfunction caused by accumulation of NRF1 ubiquitinated by SCFFbs2 causes

cytotoxicity in NGLY1 deficiency.
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WS R B DOSEER BRI, MRS I DIRICB T 5% < OBFEOB X IC L VRS
Do WES R BITE DAEBEIRE NS | W DA VTR T NPES L < ISR D B FTE
THHLDEZEZBND, LML, FEEOFLE L 2WIE T OMIKEIZ B W < DO R & & v ]
B (L TFr) ROFEHBRERERVEET D, FRAERE SIE, 2002 FICHREICAFET LT
AT X FEETNES (N AT 5 SCF AR e F 0 U H—Y O IER Y~
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% [/NFa AR Sy fi# (ERAD) | (ZB85-95 2 L %, ERAD OE T /VIVE & H WM X 0 B 52
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— T BES R B b NRUEG 2 U) 0 BETEESR NGLY1 & E 7o B AFAE S D, NGLY1 (X
ERAD IZBWC 2 BT AL ENTEN T BT 7 Y — A X0 50 S D RS LB 2 BEE bR 2=
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SR 2 g D MDA INGLYL RSE ] 23#RE Sh7z (Enns et al, Genet Med 2014), NGLYL X
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(1) {ESLL 72 MGLYI-KO Hela #HfiZ IV T, Fbs2 & Fbs2 OHEHE A28 T & 72UV FAKR (YW 28
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DOFFEEATINERNL 2 DI U 72 Nrfl % Fbs2 L HIHHEEIZLEZ A, TuT TV —A
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HEan=—%BHRTERWNWI ENBIEIN, ZRODRERLD | SCF™ 2L 2% TF 1k
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WERWZy 22 T nyT 4 7KV, ZORR SEEHEZ SaTomAER 14 A
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(6) NGLY1 DIFFE L 72 ST Fbs2 N B F AL & 2 38 > X7 B3 Nefl DIAMC b &
L EEZ, BARKIN E NGLYI-KO Mifalc 2 Eh Fbs2 ZRBLS 72 & & O % F
b RO AT o To, TRAD Z LI, WX T EDRI BT AR 2 X7 ED
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