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SERS Study of Apo—Metallothionein Adsorbed on
Roughened Gold Surfaces
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Abstract: The adsorption of metallothionein and apo— metallothionein on roughened Au sur-
faces was studied by SERS technique. The results indicate that MT is adsorbed via— NH»
group on roughened gold surfaces. The adsorption site of apo— MT on Au is determined by the
preparation method of apo— MT. The apo—MT prepared in solution is adsorbed via the —SH
group on Au whereas that prepared on the Au surface is adsorbed via —SH and —NH,.

Key words: SERS; gold surface; apo—metallothionein

. (
6000 ~ 7000 Da), 20
(M etallothionein, MT) 1957
» Margoshes Vallee . Zn(Il), CdCII), Cu(I ), Hg
, MT [QIDH ) MT
. 2008-02-20; : 2008-04-01
(20503040, 20773165); 973 (2007CB935603);

, . E-mail: gaoyu810705 @163. com

. E-mail: xiangj @mail. csu. edu. cn; . E-mail: bren @xmu. edu. cn



174

20

. MT s
Alzheimer’ s , Parkinson’ s
M enke’ s ]
MT . MT
MT (apo—MT ),
[2] o b b
s MT s
MT
MT . Shi FT— Raman,
CusZns—MT (IID, CdsZn;—MT (I ), CdsZn7 —
MTCI) Zn;—MTCI )
s MT
B3 Doménech
MTQsMT), . Zn  Cd
QsMT B ¢ 60%)
) o ;i Cd—QsMT Zn—
QsMT B B
4, 1064
nm, 100 ~200 mW.
, Raman
(SERS)
Ag Au
14 , Ram an

SERS )
(MT) (apo—MT)
2
2.1
Zn7—MT (1) (
)s (99.999%) NaCl
(Alfa Aesar ).
18.0 MQ-cm
2.2
LabRam |
( Horiba/ JY )s
50 , 200 #m,
800 “m, 632. 8 nm,
0.4 mW. SERS
CHI631A ( )
2.3 SERS
2 mm
(. >99.99%), ;
. 6
1.0 #Pm. 0.3 #m ALO;
) 3
) 0.5
mol/ L H2S04, —0.2V~1.4
v, 100 mV/s,
0.1 mol/L.  KCI
) —0.3V, 1V/s
+1.2V, 1.2s
0.5 V/s )
30 s
", 25,
SERS
2.4 apo—MT SERS
MT Zng —MT (1D 10
mmol/L.  NaCl ; 0.8 mmol/
L. MT (apo—MT)
1) : SERS

Zny—MT (1) 30 s



2 : 175

Zns—MT (1D ; . 1A . MT
; . NMR X
pH=2 HCI 30 s Zn7—MTC(I)  Zn7—MT s 2 (
Zn2" , SERS 1.52 nm) @ B C
apo—MT. 11 (Cys), 4
Raman . Zn® ;N B 9 Cys3 Zn’',
2) : Zny—MT (1D Zn7—MT .
pH=2 HCI 30, (—SH) MT
apo—MT; SERS .
apo— MT 30 MT apo—MT ,
Raman . , 1B (3 .
3

1 Zn7—MT apo— MT

1 —N
2 © —metalions
3 —S

Fig. 1 The structure image of Zn7MT (A) and apo MT(B). Key: 1. N; 2 metalions; 3 S

2 Zn— MT (1) /n—S  Au—S
apo—MT . Zny—MTCID
SERS , 72t ,
. Zm—MT (1D A 243 em ! ( 1A N,
,280 ecm | ; .
apo—MT (B) 241 cm ' . Au—N ’
. 282 cm ! A) Zn?' Au—S
; apo—MT(C) 240 cm ' Au ,
. 284 cm | , Zn—S .
240 em ' 284 cm ! . Au—S ( 2A ).
240 em ! . . Zn>" ,
240 cm ! Au—N (9, 280 . .
em | Au—S 4, . Zm .
—MTCID Au—N , Au—S , s Au—S s
Au—S ; apo— MT 2B . apo—MT,
Au—S ; ( 1B

apo 7 MT Au—S . ) , Au—S



176 20
Au_N ) AU_S 0} ) ’
26 Au—S . , .

g 1350 em ' 1580 em ! C

1 20 counts s™!
3 Zn7—MTC(ID)
S , 5 min.
- o B ’ ’ Zn7
S & —MTCID .
A
200 400 600

Raman Shift (cm™)

Fig.2 The SERS spectra of Zm;-MT(I[) (A), apo
MT prepared on the surface of roughened Au
substrate (B) and apo-MT prepared in the so-
lution in advance and then dropped on the
roughened Au substrate (C). The acquisition
time was 10 s the laser power at the sample

was 0.4 mW.
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Fig.3 Time evolution of the SERS spectra of Zn- MT
(II) with 0.4 mW of laser power at the sam-
ple. The sampling interval is 5 min. The ac-

quisition time for each spectrum was 10 s
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Fig. 4 Time evolution of the SERS spectra of apo-MT
prepared on the surface of roughened Au sub-
strate with 0. 4 mW of laser power at the sam-
ple. The sampling interval is 5 min. The ac-

quisition time for each spectrum was 10 s
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Flg. 5 Time evolution of the SERs spectra of apo-MT
prepared in the solution in advance with 0. 4
mW of laser power at the sample. The sam-
pling interval is 5 min The acquisition time
for each spectrum was 10 s [
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