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Magnetic and metal binding structural analysis of
Mn, Zn-metallothionein-green fluorescence fusion protein

Advisee: Ting-Kai Chen Adviser: Dr.Chia-Ching Chang

Institute of Biomedical Science and Technology

National Chiao Tung University

Abstract

Metallothionein-green fluorescence fusion protein (MT-GFP) is a zinc binding protein,
which binds seven divalent transition metal ions through its 20 conserved cysteines and forms
two metal binding clusters with Zinc-Blende structure. In this study, Mn®" ions has substituted
for Zn*" at M3, M, metal binding sites in the S -domain of MT-GFP. We found this Mn, Zn
binding protein exhibits weak ferromagnetic properties at temperature range from 10K to
300K by SQUID measurement. By micro-Raman spectroscopy analysis, the Zn-S and Mn-S
bending modes can be observed clearly at 288 cm™ and 355 cm”, respectively. These
evidences indicate that the Zn®" and Mn’" ions are bound with Cys residues of MT-GFP.
Extended X-ray absorption fine structure (EXAFS) analysis also indicats Mn*" ions bond to
MT-GFP via the Mn-S bond of Cys. The conformation of Mn,Zn-MT-GFP can be
characterized by TEM and the its intermolecular interactions can be determined by its electron

diffraction pattern.
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Chromophore Structural Motifs of Green Fluorescent Protein Variants
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£ (4-12 atoms/mole) 1 & 7 & A B)(metal thiolate cluster) [3-6] » i& + & B & Bét S B %
(a-~ B-Cluster) 4 11 557 « MT ¥ 21 fip & F2 £ &5 (8 &) wp & od
BE i (0% A R R Y biAn Y £ & 2 & 4 [46-50] - MT 5 #1448

€30, @ ¥R (Aromatic) % it ~ 51K {2 (hydrophobic )£ A7t ~ & a -helix & §-sheet

Cluster) > z 20 i

H#4-“metal semiconductor, M

14



Metallothionein protein (MT)
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2-3 % % ;% T+ B A Transmission Electron Microscope (TEM)# #k 4 47
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2-4 Extended X-ray Absorption Fine Structure, EXAFS %ﬁ.&\ 7
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3-2 # & sk 3¥ tk (Raman spectroscopy )
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3-4 7% ;% § 7 3 cék Transmission Electron Microscope (TEM)
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3-5 Extended X-ray Absorption Fine Structure, EXAFS
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