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Figure 1 (a) The constitution of mussel byssus and the distribution of mussel foot protein in byssus

(b) The amino acid sequence of mfp-3 and mfp-5"

MG DL 22 1) 2 B2 % 43 S s D1 R 22 35 | (mussel foot-byssus protein, mfip), L FR b MG D1 KL B 45 &1
(mussel adhesion protein, map) .1 Z/> 12 FE B TR, H P SFFEA TR ER VIR, 405~
mfp-1~mfp-6,preColD Hl preCoING( L3 D™, XEHE [, I JEHE [ preColD Ml preColNG T
R DU 22 88 (A% 0 B B0 0T B 38 8 22 s mifp-1 40 A T84 e 22 T A8 e 22 R B &, LLBK 1k i
KBV A B A W) R R s mlp-2~ mip-6 22 T LAY A2 22 3, 2 R DU 22 55 41 53 3R TR UK B i 32
BN (L Ta) o RARXBEHE B0 1 85 B B, N mip-3 /9 SkDa 2 ¢ Ji & 11 #Y 240kDa, {H B A]
AT Z RO AL VE BT, 4 B 5 3, 4- RN E IR (DOPA, 2 1) 5R 5 45 1 S R T 8 4R 52 ik
P, TERKSFHE ) mfp-2~mifp-6 1, mfp-3 il mfp-5 y DOPA & B & WA E A, 4038 10~
2026 CmoD) Al 30 %6 (mol) » iX WA iy DOPA 5 4 Y 8 [ B i DL A2 22 PR (8] 44 1 5% F3 0Kk B 4 35 22 ik 2
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Table 1 Comparison of DOPA-containing proteins in the adhesive plaques and threads of Mytilus speciesm]

I DL H 5y ¥k / (kDa) SFHLA Z B /[ % (moD ] (OA:S
Mip-1 108 10 10~15 Cuticle
Mfp-2 45 9 2 Plaque
Mip-3 5~7 8~10 10~20 Plaque
Mfp-4 90 10. 5 2 Plaque
Mfp-5 9 9~10 30 Plaque
Mfp-6 11 10 2 Plaque

PreColD 240 9 <1 Thread, Plaque

PreColNG 240 9 <1 Thread, Plaque
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Figure 2 (a) Hypothetical cross-linking reaction pathways for catechol group™’, (b)The pH-dependent

stoichiometry of Fe' " -catechol complexe ]
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Figure 3 (a) The structure of DA and synthesis scheme of PDA coating™™ , (b) proposed structure of PDA
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Figure 4 Polypeptide-based mussel-inspired polymerst® "™
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Figure 5 Polyol-based mussel-inspired polymers™® 7878 90911
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Figure 6 Polystyrene-based mussel-inspired polymers!” 9%
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An Overview on Study in Mussel Foot-Byssus Protein Mimetic Polymers

LIN Mei, WAN Xiao-bo" , MU You-bing"
(Key Laboratory of Optoelectronic Chemical Materials and Devices s Ministry of Education s School of
Chemical and Environmental Engineering , Jianghan University , Wuhan 430056, China)

Abstract; Mussel foot-byssus proteins (mfps) are well known for their strong adhesive properties at different substrate
surfaces and wet/underwater conditions. By incorporating the functional groups (mainly catechols etc. ) in mussel adhesion
proteins into synthetic polymers, a new research area called mussel-inspired artificial polymers has become the focus of
academic researches, aiming at obtaining similar or even superior adhesive properties compared with the natural one. Here,
we have summarized the recent progress in mussel protein-inspired polymers, which are categorized according to the types
of main chain structures. By studying the relationship between the molecular structure and the functional properties of
biomimetic materials, we hope to provide some helpful reference and guidance for the design and synthesis of new
functional mussel-inspired materials.

Key words: Mussel protein; Catechol; Synthetic polymer; Backbone structure; Biomimetic
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