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Fig. 1 Triple helix structures. (a) Looking lengthwise with the N-terminus oriented to the left, the Gly-Xaa-Yaa triplet motif

can be observed; (b) Looking down the helix from the N-terminus, a single cross-section can be observed containing Xaa, Yaa,

and Gly positions. The Xaa proline hydrogen bond is formed with the glycine in the following cross-section (Reproduced with

permission from Ref. [35]; Copyright (2022) American Chemical Society).
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Fig. 2 Cis-trans isomerism of amide bonds and the corresponding PPI/PPII helical structures (Reproduced with permission

from Ref. [36]; Copyright (2014) American Chemical Society).
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Fig. 3 (a) The stereoelectronic stabilization of the triple
helix structurelll; (b) The n—x" interaction in the triple helix;

EWG = electron-withdrawing group.
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Fig. 4 Schematic diagram of the solid-phase peptide synthesis
process for (GPO), oligomers.
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Fig. 5 Synthetic route (a) and TEM image (b) of (POG), (Reproduced with permission from Ref. [58]; Copyright (2005)

Wiley-VCH).
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Fig. 6 (a) Cross-linked collagen triple helix structure via oxime linkage (Reproduced with permission from Ref. [74];

Copyright (2017) American Chemical Society); (b) Collagen triple helix structure stabilized by salt bridges (Reproduced with
permission from Ref. [75]; Copyright (2020) American Chemical Society); (c¢) Collagen triple helix structure stabilized by
hydrophobic interactions (Reproduced with permission from Ref. [76]; Copyright (2021) American Chemical Society).
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°OGPOGPOGPOC

(d) Axial Q-F
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Fig. 7 Paired interactions in the triple helix structure. (a) Sequence arrangements required for different interaction geometries:

lateral interactions occur between Yaa (turquoise) and Xaa (orange) within the same tripeptide site, while axial interactions

occur between Yaa and Xaa (purple); (b) Lysine-aspartic acid (K-D) electrostatic interaction; (c) Lateral hydroxyproline-

glutamic acid (O-E) hydrogen bonding; (d) Axial amide-z interaction between glutamine and phenylalanine (Q-F); (e) Axial

interaction model of arginine-phenylalanine (R-F); (f) Lateral interaction model of phenylalanine-arginine (F-R) (Reproduced

with permission from Ref. [35]; Copyright (2022) American Chemical Society).
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interaction (Reproduced with permission from Ref. [97];
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Review

Collagen Mimetic Peptide: From Structural Design to Property Modulation

Le-tian Wang', Chen-ming Tang', Shao-kui Li%, Hua Lu'*
(!Beijing National Laboratory for Molecular Sciences, Key Laboratory of Polymer Chemistry and Physics of
Ministry of Education, College of Chemistry and Molecular Engineering, Peking University, Beijing 100871)
(°Beijing Ruiyan Biotechnology Co., Ltd., Beijing 102629)

Abstract Collagen, a vital functional protein in mammals, possesses a unique triple helical structure. Collagen
mimetic peptides (CMPs) can mimic the structure and function of natural collagen, offering advantages such as
well-defined structures and ease of modification. They can be synthesized via solid-phase peptide synthesis or
genetic engineering. This review summarizes the recent advances in CMP research, focusing on structural design,
property modulation, and potential applications. It provides an in-depth analysis of how sequence structures
influence the stability of CMPs and introduces design strategies based on GPO sequence derivatization and partial
amino acid substitutions. Finally, the review presents the development of collagen-like poly(amino acid)s,
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proposing (co)polymerization approaches as a solution to the challenges of industrial-scale production of CMPs.
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