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Abstract: Asialoglycoprotein receptor (ASGPR) is highly expressed on the surface of parenchymal liver cells.
It can specifically recognize and bind to desialylated glycoproteins which contain terminal galactose or N-acetyl-
galactosamine residues, and endocytosed by clathrin-mediated endocytosis, transported and then degraded in lyso-
some. Based on this character, ASGPR mediated liver-targeted drug delivery is likely to increase drug distribution,
reduce potential side effects and lower dose. This article reviewed the expression, structure, ligand binding and
endocytosis of ASGPR, and summarized the design and optimization of ASGPR ligands and the release strategies.

Finally, we put forward some expects about the clinical drug development for ASGPR.
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(A) Schematic representation of human asialoglycoprotein receptor (ASGPR) composed of two H1 and one H2 subunits, each

Figure 1
one contains four domains. The geometric relationship of ASGPR binding sites is indicated. Adapted with permission from Ref. 10. Copy-
right © 2017 American Chemical Society. (B) Ribbon diagram of H1-CRD. The N and C terminus are on the bottom of the image. The two
a-helices are shown in magenta, the f-strands in blue, the calcium ions in green and the three disulphide bridges in yellow. Adapted with
permission from Ref. 27. Copyright © 2000 Academic Press. All rights reserved. (C) GalNAc binds to the CRD of QPDWGH. Coordination,

hydrogen bonds and hydrophobic interactions are represented by blue, green and red dashed lines, respectively. Apolar face of GalNAc is

depicted in orange. Adapted with permission from Ref. 10. Copyright © 2017 American Chemical Society
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(A) Structural diagram of glycoconjugates. (B) Structures of synthetic oligosaccharides. (C) Structure diagrams of trivalent

ligand and geometry of the sugar moieties. Adapted with permission from Ref. 10. Copyright © 2017 American Chemical Society
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Table 1 ASGPR binding affinities of ASO-GalNAc conjugates with different linkers. The length of the linker (L) was estimated by
ChemBio3D 14.0 software

No. ASO-GalNAc conjugate n L/IA ASGPR K /nmol-L"'
0
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4 ( ot Y %N 5 17.0 6.1
5 11 24.5 23.0
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9 e A 3 12.2 84
10 - 5 14.7 6.2
GalNAc, °
sl s i A
GalNAc.
11 0 N0 8.8, 14.6 10.0
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14 Ga'NA°~omHWN? 7 17.3 40.0
)
9
ASO
Table 2 ASGPR binding affinities with different Gal/GalNAc conjugates. The length of the linker (L) was estimated by ChemBio3D 14.0
software
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Figure 4 (A) The catalytic mechanisms of these two classes of f-N acetylglucosaminidase

II (DNase II)

[45

1. (B) Cleavage of DNA by deoxyribonuclease
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Figure 5 (A) The structures of three approved GalNAc-siRNA drugs, AZD8233 and 5-FdU-GalNAc conjugates. (B) The structures of
W-105, W3-8 and W-4. (C) The structures of L2 and its GaINAc conjugate. (D) The structure of paclitaxel-GalNAc conjugate
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Figure 6 (A) The structure of Ctx-GalNAc and PIP-GalNAc LYTACs. (B) The structure of DNP-GalNAc and MIF-GalNAc LYTACs
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