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Influence of pH Value on the Structure of Regenerated Bombyx mori
Silk Fibroin in Aqueous Solution by Optical Spectroscopy
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(Key Laboratory of Molecular Engineering of Polymers of Ministry of Education and Department of Macromolecular Science,
Fudan University, Shanghai 200433)

Abstract A wonderful process of soluble silk fibroin transiting to solid silk catches great attentions for
decades. In this paper, fluorescence and circular dichroism (CD) spectroscopy were used to monitor the
conformational transition of regenerated Bombyx mori silk fibroin (RSF) in agueous solutions under differ-
ent pH values. It is shown that the secondary structure of RSF is very sensitive to pH value of solution. Dur-
ing acid driving conformational transition process, the silk protein aggregated near the isoelectric point of
RSF (pl =4.22), wheresas its conformation is relatively stable as pH value is around 6. These changes are in
accordance with the states and environments of fibroin along the silkworm silk gland, showing the essential
way for silkworm controlling the state of fibroin by pH. On the other hand, the existence of intermediate
during pH induced unfolding process implied that the conformational transition of RSF does not fit the sim-
ple two-state mechanism.
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Figure 1 Far-UV CD spectra of regenerated silk fibroin under
different pH values (7~2), after incubated for 72 h
The inserted illustration shows the normalized ellipticity as a function of pH
vaueat 197 nm
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Figure2 Near-UV CD spectra of regenerated silk fibroin under
different pH values (3~7), using NaH,PO,;-Na,HPO, as buffer
The inserted illustration shows the normalized ellipticity as a function of pH
value at 278 nm
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Figure 3 Far-UV CD spectra of regenerated silk fibroin under
different pH values (3~7), using NaH,PO,;-Na,HPO, as buffer

and 60% (V/V) ethanol as denaturant
The inserted illustration shows the normalized ellipticity as a function of pH
vaueat 217 nm
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Figure 4 Fluorescence emission spectra of regenerated silk
fibroin under different pH values (3~ 7), using NaH,PO,-
Na,HPO, as buffer and 60% (V/V) ethanol as denaturant

(A) excited at 274 nm; (B) excited at 295 nm. The inserted illustrations show
the fluorescence intensity as a function of pH value at 304 nmin (A) and 354
nmin (B)
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Figure 5 Far-UV CD spectra of regenerated silk fibroin under
different pH values (7~12), after incubated for 72 h
The inserted illustration shows the normalized ellipticity as a function of pH
value at 197 nm
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Figure 6 Near-UV CD spectra of regenerated silk fibroin under
different pH values (7~12), using NaH,PO,-NaHPO, as buffer
The inserted illustration shows the normalized ellipticity as a function of pH
value at 278 nm
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Figure 7 Fluorescence emission spectra of regenerated silk
fibroin under different pH (7~12), using NaH,PO,-Na,HPO, as
buffer and 60% (V/V) ethanol as denaturant

(A) excited at 274 nm; (B) excited at 295 nm. The inserted illustrations show
the fluorescence intensity as a function of pH value at 304 nm in (A) and 354
nmin (B)
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Oy FEE AT AT AR A, DT e 2% 50 AR T R 1)
FasE .

TR IEF B (pH 3~4)ik Jefi Pk (pH 10~11)FF
i, AR T AE 22 F R M R AR R A
SR R EAAAE. PR REAMR . At R
HMIGIEAR I A AR 2L,
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T2 R E AR 0 AT IR, H, &

TR, PREE MR B SE T 22 3 8 1 I G M A ORI
S B E IR SRR LA N RN A 21 -
Pr B SRR, MR, BRPE S E M SE A A 22 32 R
H UL I S5 AR E AT A, 2 pH AL 4 T, 2237
ARG B oy R A pH N 6 Ze A, 223K
FI T A G e e g . IX TG A A (1 i A
22 FR T AR IS KRS AW £, XA T 954
AR AR A E RN E R
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