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(Suzuki, T., Mol. Aspect Med. 2016)
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��	�$%�E$%/PNGase��E�-
(Suzuki, et al., BBRC 1993; JBC 1994)

�(2�D<?HPNGase1��E�- (Suzuki, et al., JCB 2000) 
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(Suzuki, et al., BBRC 2003)
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Ngly1

(Suzuki, et al.
JCB 2000)

ENGase

(Suzuki, et al.
PNAS 2002)

(Suzuki, et al.
BJ 2006)
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(Figure 39.3)
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2012	 NGLY1�
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Ngly1-deficiency: 

“Kids who don’t cry”
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Might FamilyWilsey Family

(Grace Science Founda5on Global 
NGLY1 Conference, 2017)
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ENGase

Huang, et al., (2015) Endo-beta-N-acetylglucosaminidase forms N-GlcNAc
protein aggregates during ER-associated degradaDon in Ngly1-defecDve 
cells. Proc. Natl. Acad. Sci. USA, 112, 1398-1403.



Question: Ngly1の機能はごみ処理だけか？？
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(Lehrbach and Ruvkun, eLife 2016;
Tomlin, et al. ACS Cent. Sci. 2017)
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Protein Sequence Editing of SKN-
1A/Nrf1 by Peptide:N-Glycanase 
Controls Proteasome Gene Expression
Lehrbach et al. Cell 177, 737 (2019)

Gary Ruvkun
(Harvard Univ.)

Nic Lehrbach
(Mass. Gen. Hospital)
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Ngly1-/- Mice

N-GlcNAc proteins
(ENGase���)

N-glycoproteins
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(eLife 2017) (eLife 2016) (PLoS Genet 2017) (PNAS 2015)
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(Fermain), et al., Nature Communica4ons 2019)
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*Manb1-4GlcNAc 
disaccharide (MG)
Is accumulated in 
TREX1-/- cells

*Exogenously-added 
MG
elicited immune 
response.
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(Fujihira, et al., PLoS Genet. 2017)

HaruhikoYuki
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* non-specific peak
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Hiroto(JBC, 2010)
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(Glycobiology, 2015)
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