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Preparation of recombinant mussel mucin Mfp-3P and its
promotion of wound healing

HAO Dong, WEI Wenpei, ZHOU Hao, LI Min, QIAO Sha, ZHAO Shuowen, HOU Zengmiao*
Xi’an DeNovo Hith Medical Technology Co., Ltd., Xi’an 710086, Shaanxi, China
Abstract: To investigate the role of recombinant mussel mucin in wound healing, we aimed to

prepare this mucin using Pichia pastoris as the host microbe. Our method involved constructing
a genetically engineered strain of P. pastoris that expressed a fusion protein consisting of Mfp-3
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and preCol-P peptide segments of mussel. After fermentation and purification, we obtained a
pure recombinant mussel mucin product. We then conducted experiments to evaluate its effect at
both the cellular and animal levels. At the cellular level, we examined its impact on the
proliferation and migration of mouse fibroblast L929. At the animal level, we assessed its ability
to promote wound healing after full-layer skin resection in rats. Our results showed that the
recombinant mussel mucin protein has a content of 90.28% and a purity of 96.49%. The content
of 3,4-dihydroxyphenylalanine (DOPA) was 0.73 wt%, and the endotoxin content was less than
0.5 EU/mg. Importantly, the recombinant mussel mucin protein significantly promoted both the
migration and proliferation of mouse fibroblast, as well as the wound healing in rat skin. In
conclusion, our findings demonstrate that recombinant mussel mucin has the potential to
promote wound healing and can be considered a promising medical biomaterial.

Keywords: mussel mucin; gene recombination; biomaterials; endotoxin; 3,4-dihydroxyphenylalanine
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Figure 1 Diagram depicting the preparation process of MFP-3P. A: Amino acid sequence of recombinant
mussel adhesive protein (Mfp-3P). B: Plasmid map of recombinant mussel adhesive protein (Mfp-3P)
expression vector (pPIC9K-Mfp3P). C: Detection results of SDS-PAGE for screening recombinant mussel
adhesive protein (Mfp-3P) by shake flask. D: SDS-PAGE results in different times of induction of recombinant
mussel adhesive protein (Mfp-3P) fermentation process with fermentor. M: Marker; 1: 0 h; 2: 6 h; 3: 12 h; 4:
18 h; 5: 24 h; 6: 30 h; 7: 36 h; 8: 42 h; 9: 48 h. E: SDS-PAGE test results of samples from Mfp-3P purification
(fermentation broth rough treatment to enzyme catalysis). M: Marker; 1: Fermented supernatant; 2:
Microfiltration interception; 3: Microfiltration permeation; 4: Ultrafiltration interception; 5: Ultrafiltration
permeation; 6: Crude feed liquid after enzyme catalysis. F: SDS-PAGE test results of samples during Mfp-3P
purification (two-step chromatography and ultrafiltration). M: Marker; 1: Crude feed liquid after enzyme
catalysis; 2: SPFF flow through; 3: SPFF cleaning liquid; 4: SPFF eluent; 5: SPFF alkali cleaning; 6:
Ultrafiltration permeation; 7: Ultrafiltration interception; 8: DEAE eluent; 9: DEAE flow through.
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El2 MFP-3P & EHRN . LA RINMMEMER  A: HPLC 4iE%E45 R, B: 210 NBT %E45 R, C:
fie L929 ANAEIH AL T4 L. D: 2 L929 AR M T4 1. E: f2 L929 4l iLiT 7% BAIA 14
Figure 2 Attached diagram of MFP-3P purity detection, identification, and efficacy monitoring results. A:

Detection of the purity of recombinant mussel adhesive protein (Mfp-3P) by HPLC. B: NBT identification results

of recombinant mussel adhesive protein (Mfp-3P). a: Crude feed liquid after enzyme catalysis; b: Freeze-dried
powder pure product. C: Analysis results of Mfp-3P promoting 1.929 cell proliferation (*: P<0.05; **: P<0.01). D:
Analysis results of Mfp-3P promoting 929 cell migration. E: Microscopic image of Mfp-3P promoting 1929 cell
migration (*: P<0.05; **: P<0.01).
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Figure 3 Results of rat skin wound healing test. A: Photos of the experimental process. B: Wound area chart
(*: P<0.05; **: P<0.01). C: Trend chart of wound healing.

F1 GORERTSEARESITE

Table 1  Statistical table for visual observation of wound recovery status

Day Degree of re-epithelialization Growth rate of granulation tissue Edema degree
Untreated MFP-3P Untreated MFP-3P Untreated MFP-3P
1 + + + + - -
3 + + + + -
7 + + + + -
10 + + + + -
14 + + + + - -

+: Significant change; +: Slight change; —: No significant change.
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