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Molecular Dynamics Study on Conformational Change of Human Collagen Prolyl 4-
Hydroxylase. (Faculty of Medicine, Hyogo Medical University) O Kazuaki Fukushima,
Hiroyoshi Esaki

Collagen is one of the major proteins in the human body and is a chain protein with a
repeating structure containing glycine and proline. In collagen, proline residues are
hydroxylated to form a stable triple helical structure. Human collagen prolyl 4-hydroxylase (C-
P4H) is an enzyme that catalyzes hydroxylation of proline residues in collagen synthesis in the
human body. The catalytic domain of human C-P4H is difficult to adopt a constant
conformation due to the large proportion of flexible loops. Therefore, X-ray analysis of the
catalytic domain of C-P4H has only been reported for a low-activity isoform II.

In this study, we investigated the structural differences in the catalytic domain of the highly
active isoform I of human C-P4H with and without collagen peptide substrate by molecular
dynamics calculations. The input structure used in the calculations was generated based on the
X-ray structure of algal C-P4H, which has a high sequence similarity, and three 500-ns
simulations were performed using Gromacs. The calculation results show that in the presence
of substrate, the hairpin loop and BII-BIII loop encapsulate the substrate and anchor it near the
catalytic center, whereas in the absence of substrate, the hairpin loop fluctuates significantly,
and adopts different conformations. We also report the results compared to simulations based
on the structure of human C-P4H predicted by AlphaFold2.
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