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The Problem: Most N-glycans on Lysosomal Enzymes are Not Phosphorylated 
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NAGPA (N-acetylglucosamine-1-phosphodiester 
alpha-N-acetylglucosaminidase), also known as uncovering enzyme, 
removes covering GlcNAc group to reveal mannose 6-phosphate (M6P)
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GlcNAc-1-phosphotransferase catalyzes the transfer of GlcNAc-1-phosphate 
from sugar donor UDP-GlcNAc onto certain terminal mannose residues of 
the N-linked oligosaccharides in cis-Golgi
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No bindingcomplex type N-glycan

Structure of IGF-II/M6PR Not All Phosphorylated Glycans
Are Equal for Binding M6PR

bis-Phosphorylated
N-glycan

Natural M6P Receptor Pathway Enables Phosphorylated Exogenous Lysosomal Enzymes Cellular Uptake 
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Improved Affinity for CI-MPR
(Immobilized  CI-MPR Affinity Assay)
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5x Improvement for Bis-PO4 Glycan Content
(2AB Oligosccharide Chromatography)
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* �Dand �Emust be cleaved at the 928
th

position to achieve the active conformation
�i �Jsubunit must bind here to achieve active conformation
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