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Spectroscopy and Spectral Analysis
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Fig. 1  Stationary absorption spectra of completely oxidized

(black) and completely reduced (red) Cyt bs
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Fig. 2 UV-Vis absorption spectra of Cyt bs with/without irradiation at 280 nm

(a): Before illumination; (b):

Upon illumination
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Fig. 3 UV-Vis absorption spectra of chemical reduction for Cyt bs with sodium dithionite

(a): The absorption spectra of chemical reduction for Cty bs in soret band with sodium dithionite;

(b): The obsorption spectra of chemical reduction for Cty bs in Q band with sodium dithionite
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Fig. 4 UV-Vis absorbance change of Cyt b; irradiated by xenon lamp at different fixed wavelengths
(a): 254 nm; (b): 280 nm; (¢): 412 nm; (d): 423 nm
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Fig. 5 Curve of irradiation reduction peak area of Cyt bs solution under different pH conditions at 280 nm

(a): The peak area changes at 412 nm; (b): The peak area changes at 556 nm
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Fig. 6 UV-Vis absorbance change of Cyt bs
added GSH under pH 7. 4
a: Cyt by
¢: Cyt b;-GSH irradiated at 25 min

b: Cyt bs irradiated at 25 min;
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Fig. 7 UV-Vis absorbance change of Cyt bs
added Met under pH 7. 4
a: Cyt bs; b: in dark 30 min;

¢: Cyt bs irradiated at 5 min; d: Cyt b;-Met irradiated at 5 min
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Ja AT LAE R o6 3d TR AR 0 Ol TR A DR R B AT . B
MRHY FL T AR S A AL R 5. SR IRE 2K
AR &5 & ML 2. H IR0 T BRI T X0 2 5 3R gt
. SEABRTHR T ®EAN TR A - 7R Tk
M S L HT IR 25, DRI BE b A% 45 s T 3 T 0 3 Jit 3

RHEA BE e BIEA.
25
25

1.259 (a)
Cyt bs
BN Im-Cyt bs
B8 fIABKM(pH 7.4)25 min J§ Cyt bs B %E5M-7T IS¢ 3L &
(a): 420 nm W AAS Ak s (b): 556 nm 04 i FLAE L
Fig. 8 UV-Vis absorbance change of Cyt b;
added imidazole under pH 7. 4
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J T2 TR E S UV kB 2 5 52 07 T Y 5
W, & 9 25 280 nm BRI 25 min {1 Cyt bs 1 )5 ¢ 00 K 4 i
. Cyt bs Y 333 nm 2 KRG K, F2 i E ORIk
4 Trp, Tyr 1 Phe JAFIREE2E (L 51 o bl 25 0 BE s i)
ML . 2 280 nm B A5G BGT R 19 Cyt by 7E~333 nm ALY
PR KRB AR T 38%, Hie KR E KR H T 336
nm, U] Cyt bs J5HFHEAILR M MIA B R4 T k4%, Trp”
(Trp (i FEA R 22 () A Cyt bs MILLLE AT LK
ARRINRE R B TR, Trp 09 50K S5 88 BB IR, SRk
AR, RERDEAET, BPEE 42 280 nm BT 25 min 5, Cyt bs
o Trp B9 8K X502 88 FAR KA B, X Fh =R %
R ke AR AT R 2 T R P BR AR A R A R i 51 & BT
2R AN AT IO 3% (9 g AT L & B Cyt bs B 34 & A & &
AP,
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Fig. 9 Fluorescene spectra of Cyt bs at
different irradiated time at 280 nm
Frome a to f, the irradiation times were 0, 5, 10, 15, 20, 25

min. respectively
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Cyt bs 5 CD % (350 ~700 nm) fig # 48 7~ 2 1 BT — F AL
AR B, W 10 FF7R 208 Al 222 nm J2& Cyt by o2
THE 45 H6) R AIE 06 . BB O BB TR A E 4K Cyt by 19 CD % &1 &
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R R A — AR, (EJR B R R WG AL B R R A W] B
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JEREA Cyt by [ ML o B8 HE S 32, 156 B >4 BR8] Py
Cyt b; AR 2LH,
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Spectroscopic Study on the Mechanism of Photoduction of Cytochrome b;
by Ultraviolet Light

TANG Qian'*, HUANG Ting* *, GONG Ting-ting" *, CAO Hong-yu" ?, WANG Ai-ling* *, WANG Li-hao* *,
ZHENG Xue-fang' ***

1. College of Life Science and Technology, Dalian University. Dalian 116622, China

2. College of Environmental and Chemical Engineering, Dalian University, Dalian 116622, China

3. Liaoning Key Laboratory of Bio-organic Chemistry, Dalian University, Dalian 116622, China

Abstract The study of electron transfer in life has attracted much attention, and the research on the electron transfer of proteins
and enzymes has become a hot spot. However, electron transfer may be an effective way to explain this mechanism. The detailed
mechanism of photoinduced heme protein reduction is still unclear. In this paper, UV-visible absorption spectroscopy, steady-
state fluorescence spectroscopy and circular dichroism spectroscopy were used to study the effects of different UV wavelengths
systematically, pH, amino acids, Glutathione and Imidazoleon the photoreduction of Cyt b; in vitro near-physiological
environment to clarify the photoreduction mechanisms of Cyt b; which wasn’t proposed by the traditional methods. The results
show that ferric cytochrome b; can be photoreduced to the ferrous state by direct photoexcitation in the near-ultraviolet region. In
this study, we studied the mechanism and facilitating conditions for photoreduction. Based on the sort band blue-shifted of 412
nm and absorbance intensity increase of Q band 556 nm. Cyt bs-Fe" in phosphate-buffered was photoreduced to Cyb;-Fe!
similar to the action of a chemical reducing agent occurs. Considering that the fixed wavelength, pH values, amino acids and
ligands of photoreduction were irradiated by 280 nm light, Cyt b; had the strongest reduction degree. Under 280 nm alkaline
conditions, Cyt b; had the strongest reduction degree; glutathione and imidazole promoted the photoreduction reaction by
providing electron and hydrogen donors; free Met in solution promoted the photoreduction reaction at the maximum rate
happened. The photoreduction mechanism of Cyt ¢ was intramolecular electron transfer, including the formation of porphyrin
cation radical as an active intermediate excited by 280 nm light. In addition, results of fluorescence and CD spectra indicated that
the protein-peptide chain structure, while the secondary structure of the protein changes, o-helix content decreased, B-sheet
content increased. However, the secondary structure of Cyt bs is still dominated by «-helix in the photoreduction process.

Moreover, it provides a theoretical basis for the redox reaction and electron transfer mechanism in life.
Keywords Cytochrome bs; Photo-induced; Oxidation-Reduction Reaction; Spectroscopy
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