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Extraction and Application of Perna viridis Foot Protein as Bioadhesive
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Abstract: Mussel adhesive proteins have attracted increasing interests for their potential use as environmentally
friendly bioadhesives in medicine and aqueous conditions. In this study, surface coating analysis, quartz crystal mr
crobalance (QCM), cell and bone tissue adhesion and cytotoxicity assay were used to study the properties of the
Perna viridis foot proteins ( Pvfp) extract as bioadhesive. T he results of coating ability on various materials and
QCM analysis revealed that Pvfp extract has comparable or superior adsorbtion ability to that of Celt T ak"™( the nat-
urally extracted MAP mixture from Mytilus edulis, and has been commercialized), and also, the cell adhesion ability
of Pvfp extract was stronger than that of Celt Tak™ and poly I-lysine. No cytotoxicity was detected using human
HeLa and 293T cells. Furthermore, broken bones of mouse could be stuck together by use of Pv{p extract. In bulk
scale adhesion tests, Pvlp extract showed much greater tensile strength than did fibrin glue for conglutinating poly
(vinl chloride) sticks and for binding together pig’ s femur segments. T hese results suggested that Pvfp extract be an
efficient cell and tissue adhesive in biotechnological application and it might be a potential bioadhesive in medical prac
tice.
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Fig 1 AU PAGE analysis of Pvfp extract
CBBR staining, whole protein; NBT staining, DOPA/DOPA-deriva

tives containing protein.
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Fig 2 Adsorption ability of Pvfp extract

(a) Pvip extract Coating on various material surfaces. A 10 Bl drop of each 1. 44 mg/ ml protein sample was used in the coating, and the coated

proteins were stained with coomassie blue R-250; (b) QCM analysis for adsorption of Pvfp extract on a gold surface. A 5H] drop of each 1 44

mg/ ml protein sample was used. Each value and error bar represents the mean of triplicate independent experiments and its standard deviation.
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Fig 3 Cell adhesion analysis of human HeLa cells
(a), (d) Pvip extract coated region; (b),(e) Celt Tak™ coated region; (c),(f) PLL coated region; (g) The number of attached cells on a se
lected region from the coated region; (d), (e), () are selected from the coated region of (), (b), (¢c), respectively). The viability and locations
of the attached cells were visualized by staining with trypan blue.
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Fig. 4 Cytotoxicity assay of Pvfp extract compared with PLL and CelF Tak™ using human 293T and HeLa cells by MTT assay.
(a) Absorbance at 490 nm of the samples; (b) comparison of cell viability between coated and uncoated regions. 100 K1 of 293T cells (1% 10*
cells/ml) or HeLa cells (5% 103 cells/ ml) were seeded into each well of 96 well cell plates, and MT T assay was performed every 12 h.
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Fig 5 Adhesion ability and tensile strength of Pvfp extract

(a) Conglutination test of Pvfp extract on laboratory plastic consumables; (b) conglutination test of broken mouse femurs; (c¢) conglutination on

PVC sticks; (d) pig femur segments, for measurement of tensile strength; (e) the tensile strength of Pv{p extract and fibrin glue in end to end

joints of PVC sticks and pig femur segments. The joints daubed with protein samples were pointed with arrows. The quantity of protein applied
to each joint was4 U1 (L 44 mg/ml) in(a), 8 ¥ (L 44 mg/ml) in(b), 15 mg of Pvfp extract and 100H] of fibrin glue in (¢), and 30 mg of Pvfp

extract and 200 M1 of fibrin glue in (d). The fixtures were incubated at 25°C for 12 h in a humid environment. Each valueand error bar repre

sents the mean of triplicate independent experiments and its standard deviation.
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