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ABSTRACT

The mussel adhesive protein Mefp-1 is a natural, strong and durable adhesive that
is stable under corrosive, saline conditions. Mefp-1 is found in the marine mussel
Mytilus edulis and it has a molecular weight of ca. 130,000. The primary structure is
mainly composed of repeating decapetides: Ala-Lys-Pro*-Ser—Tyr*- Hyp-Hyp-Thr-
DOPA-Lys.” To elucidate the mechanism by which Mefp-1 bonds to metal surfaces,
we have used surface-enhanced Raman spectroscopy to study the interactions of
peptides related to the Mefp-1 decapeptide repeat with gold surfaces. We have
concluded that the tyrosine residue and the carboxyl terminus interact strongly with the
gold surface, and that proline and hydroxyproline constrain the conformations of the
peptides, thereby limiting the types of possible interactions of the functional groups
with the gold surface.

Al

rt

99 WA vuRe AL AUZE ol A LeiA A g1 AR
of BuAe £z FANNE HtHoz A AT
A3 ek o] BA9 W& e U EA4Fe) olsh implanted material
U deviced) A W) 14 2 A4 EE 448 QAL BE FFHIAAY 22
o
g

A7, 249 F4 LAE AT A2A AL T FTLE & & 9.

_\2

Surface enhanced Raman spectroscopy (SERS)E X WA T+ 7
g8 ExlgFdA Astes Bol o]&H1 Utk Agst Au T HIEA 559
ZgolE FE LEEEY WY Mzt A Ao EARHd os) S=A

- 630 -



B
d
e
=
o=
r
X, b
2
=
n‘.lol«
N

tlo &

R A
ok
o3t
f
= 5
=)
E
N
o
ol

As 2 ¥
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dch. A3 AKPSYY ¢ 7284 9|9 Tyre] -OH7|7F ERHFZ
8 988 = ALE A4do
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Raman ¥} SERSEZ A}£3}e] gold colloid EHo] &3 AKPSY, PSY, AKGSY
2 AK 5 Mefpl 29 Feloj=9] A F3F 5A4L AR 7125479
Tyr9] hydroxyl7]& E9 FZo| F298L 89, o] F 2-8&7]9 hydroxyl7]=Au
Edo] F25HS W deprotonation HE RAoE Ueigth 53] 71254719 of
A& 297} A FAEE A2 Hol, o] FAE7]9 F ALAAE gold #
o] bidentate chelationd 3= A o2 FAArh AKGSYSH AKPSYS| HILEALES
E3] Pro= AKPSY9] Tyr$} carboxly7]7} o]E5¢ EHF 435 &S 3=t #d
3 722 §A3E 9FL e Ao B YWHEHO 2 Pro residues @
o) 23 2 3% F2E FAAN7EY F8T 9TS e ReE YA e,
Mefp-19] Sl dold ¥& MEZ Ut Porle of Bude 72E R
S gAGEd 288 9L & Aoz FPAY
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