30 . 11 Vol 30,Na 11.pp3047-3051

2010 11 Spectroscopy and Spectral Analysis November, 2010
b b b b b b
s 530004
o ’ 30% (V/V) - ]
’ ’ ‘87 ’
: 0657, 3 A DOI: 10. 3964/} issn 1000-0593(2010)11-3047-05
) N ,87
« [4, 5] N s _
7 o (SF, silk fibroin) .
e (CD) o
[4] . N N N
[5] s .
8- -1- (ANS) s
( . . . )
) ‘87 ) ’
sl ) 0
1
8- .
’ L1
’ ’ ’ ’ ( s DN
o ’ ( ; Sigma ). ( .
: 2009-12-16, : 2010-03-22
(20766001)

, 1974 s e-mail: malinzju@gxu edu com



30

3048
). ANS( Sigma ) B-
s R s ‘8, [8] , ﬁ,
B B- s 206 227 nm
12 781 Brahmst™
L21 ANS s B s B
sl 100 C , . 198
NaC(); (0. 5 %) 2 s 30 min, 50 OC 217 nm ?lbs(emg /6217 ) ) CMeOH >60%
9.3mole L' LiBr , abs (195 /0217)
12 000~ 14 000 ( Sigma s C D, s
) 3d, 3 . s
0. 22 pm 0~5°C s B o
B R
ANS 0o~5C 0 & 12
5X107° mol « L', ANS UV-2501PC S
( Shimadzu) 350 nm > < 08
6 300 mol « L' « cm '8, éﬂ 100
E 0
L22 3
25 mL
s ANS
. N o -10
01 02g-L, 200 220 240 260
123 Wavelength/nm
Fig 1 CD spectra of silk fibroin in methanol-water mixtures
1. 0 mm Jasco Spectropola-
. _ csp: 001 ge LY emeon/%(V/V): 1: 05 2. 105 3: 205
rimeter-715( Jasco) 190~260 nm
4. 30; 5; 405 6; 505 7: 603 8: 705 9: 80; 10: 90
s 1. 0 nm, 100 nm -
min ', 4 s, 0. 2 nm, 5
22
L 24 ’ B
1X1 em RF-5301PC '
( Shimadzu) - '
tmadzd . 295 nm s Aex =
280~450 nm (Aex =295 nm) ,
295 nm
ANS  ANS- - ANS- - - . .
400~600 nm (A =388 nm) , '
=295 nm , 2,
3 nm, 1 nm,
300 +
Mettler AB104-N 10
s +0. 1 mg, 250 4
& z 10 T:
=
.'é 200 4
2
£ 150 4
2
21 2
E 100
- [
1, , 195 nm 50 4 1
[71
’ ° ’ 0 T T T T )
. emon =30% 320 340 360 380 400
_ Wavelength/nm
N 195 nm ’ Fig 2 Fluorescence emission spectra of silk
198 217 nm ’ fibroin in methanol-water mixtures
B o, Aex=295 nm; csp: 0.2 g+ L7715 emeon/ %0 (V/V) 2 1. 05 2: 105

3:20; 4:30; 5: 405 6: 505 7: 605 8: 705 9: 80; 10: 90



11 3049

b ;\
. 3004 10 £2
ol Burstein''! g 3 :
2200
Amax = 331 nm, 3 S00 550 600
5 Wavelength/nm
Amex = 341 nm, Amay = 351 nm, 2
2 s 350 nm S 100
[
b b
’
A—
s 80 ~ 0 T T T — 1
° 450 500 550 600
100 nm, . 2 Wavelength/nm
, , Fig 4 Fluorescence emission spectra of ANS in quaternary
mixtures of ANS-silk fibroin-methanol-water
B _ Aex =388 nm; cgp: 0. 2 g+ L715 cans: 5X107 8 mol « L™ emeon/ %
(V/V): 1: 03 2; 105 3; 205 4; 305 5: 403 6: 503 7: 60; 8: 70; 9:
12] 803 10: 90
. Yang :
b
520 1
s ,87
o . ’
510 A
b
’ ' E 500+
~
’ 490
s ANS s ANS ANS
480 4
- - (Aex =388 nm) ,
s ANS ANS- - 0 20 40 60 80 100
s 3 4, ANS 2 emeon/%(0)
5 Fig 5 Peak position of fluorescence emission of ANS in metha-
N nol-water mixtures in the presence and absence of silk
300 4 5 sl s s fibroin
250 10 ; 0 T 1: In the presence of silk fibroin; 2: In the absence of silk fibroin;
| 5
T 9 .E csp: 0.2 gLl cans: 5X10 6 mol « L1
2004 7 : S’
0
1504 450 500 550 600

Wavelength/nm

Fluorescence intensity

1001 R . ANS
50 A (BER NN , ( , )
0 3
4I50 SIOO SISO 6(:][] , ANS
Wavelength/nm (s 3 ) ANS
Fig 3 Fluorescence emission spectra of ANS in ternary
mixtures of ANS-methanol-water ° 3 4 ’
Aex =388 nm; cans: 5X 1078 mol « L1 epeon/ % (V/V) . 1. 0; ANS s eneon <<30%
2. 10; 3; 205 4; 305 5, 405 6; 505 7 60; 8; 70; 9: 80; 10: 90 , ANS
s ANS s
ANS . ’
[13] R ° ’
s " . /
. , 90% . .



3050 30

ANS s s o
ANS . Wakisakal'®] -
’ B’
ANS, ANS o o , , -
) ) ﬁ_
8] , _ ,
, ANS
° 5 0 ANS’ - ’ ] ’
90%  ANS- - - (1] |
., ANS s
’ o B B_
23 - . s Wakisaka'® R
, , ANS ANS cveon = 30% Cymeon 2= 0. 15)
s «C 5, -
CMeOH 230% ANS ’ ANS
C 5, s o
57 1)
_ [20]
. 3
Nozaki**] - B
) , 30%(V/V) - 8-
. Rlaly ,
( ) ( ,
) ’ b . 37
s - a~ o

[1] Zhou P, Xie X, Knight D P, et al. Biochemistry, 2004, 43: 11302.

[ 2] Nakazawa Y, Asakura T. J. Am. Chem. Soc., 2003, 125; 7230.

[ 3] Tanaka C, Takahashi R, Asano A, et al. Macromolecules, 2008, 9; 796.

[4] KinoR, Tkoma T, Yunoki S, et al. J. Biosci. Bioeng. , 2007, 103 514.

[5] Wenk E, Wandrey A J, Merkle H P, et al. J. Control. Release, 2008, 132: 26.

[ 6] Haouz A, Mohsn S E, Zentz C, et al. Eur. J. Biochem., 1999, 264. 250.

[ 7] Brahms S, Brahms J, Spach G, et al. Proc. Natl. Acad. Sci. USA, 1977, 74: 3208.
[ 8] Johnson W C. Annual Rev. Biophys. Biophys. Chem. , 1988, 17 145.

[ 9] Lakowicz J R. Principles of Fluorescence Spectroscopy. 2nd ed. New York: Plenum Press, 1999. 185.
[10] Schay G, Smeller L., Tsuneshige A, et al. J. Biol. Chem. . 2006, 281 25972.

[11] Burstein E A, Vedenkina N S, Ivkova M N. Photochem. Photobiol. , 1973, 18 263.
[12] Yang Y H. Shao Z Z, Chen X, et al. Biomacromolecules, 2004, 5(3); 773.

[13] Gasymov O K, Glasgow B J. Biochimica et Biophysica Acta, 2007, 1774 403.



11 3051

[14] Kosower E M. Annu. Rev. Phys. Chem., 1986, 37; 127.

[15] Lee ], Robinson G W. J. Am. Chem. Soc., 1985, 107 6153.

[16] Nozaki Y, Tanford C. J. Biol. Chem., 1971, 246, 2211.

[17] Parodi R M, Bianchi E, Ciferri A. J. Biol. Chem. , 1973, 248: 4047.
[18] Wakisaka A, Komatsu S, Usui Y. J. Mol. Liq., 2001, 90; 175.
[19] Yoshida K, Kitajo A, Yamaguchi T. J. Mol. Liq. , 2006, 125; 158.
[20] Ma L, Wang X, Xu L, et al. Chin. J. Chem. , 2008, 10. 1793.

Spectroscopic Study on the Conformational Change of Silk Fibroin in
Methanol-Water Mixtures

MA Lin, HE Weiren, HUANG Ai-min, LI Lishuo, TONG Zhang-fa, WEI Qiao-na, HUANG Zt-lun
College of Chemistry and Chemical Engineering, Guangxi University, Nanning 530004, China

Abstract A combinational study of circular dichroism, intrinsic fluorescence of protein and exogenous fluorescence probe of
ANS was made to investigate the conformational change of silk fibroin in methanol-water mixtures as well as the mechanism. The
spectral results showed that small hydrophobic regions were formed in silk fibroin in methanol-water mixtures at the concentra-
tion lower than 30% (V/V) via hydrophobic interaction, which was decreased at higher methanol content due to a structural
transition of silk fibroin from random coil to f-sheet. The conformational change of silk fibroin was found to be of a close relation-
ship with the microstructure of the solvent and to be determined by the interaction between the peptide unit of silk fibroin and the
cluster of the mixed solvent. Methanol-water mixture at low concentration had little effect on the solvation of the peptide unit and
the conformation of silk fibroin, as a consequence of the fact that the inherent water structure was conserved. The transition from
the tetrahedral-like water structure to the chain-like methanol structure, due to the increasing concentration of methanol, induced

the conformational change of silk fibroin to eliminate the contact of peptide unit with the solvent molecular.
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