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Fig.1 Effect of EDC crosslinking on

Relative fluorescence intensity ~ Relative fluorescence intensity

intrinsic fluorescence emission spectra
of oxygen-evolving PS II core com-
plexes treated with EDC at the con-
centration of O( — ), 3.0 — — ),
6.0(eeer ) mmol/L at room tempera-
ture with A. A, 278nm; B. A\, 295

respectively
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Fig.2 Effect of EDC crosslinking at room
temperature on  chlorophyll  fluorescence
spectra of oxygen-evolving PS II core com-
plexes treated with EDC at the concentra-
0 —— ), 3.0 —— ), 6.0(+=="* )

mmol/L, excited at 438 nm or detected at

tion of

682 nm, respectively. A. emission spectra;

B. excitation spectra
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Fig.3 Effect of DCC crosslinking on intrinsic
fluorescence spectra of oxygen-evolving PS I
core complexes treated with DCC at the con-
centration of 0 ( — ), 24 ( —— ),
4.8( e ) mmol/L, at room temperature A.

excitation at 279 nm; B. 295 nm, respectively.
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Fig4 Effect of DCC crosslinking at room
temperature on chlorophyll fluorescence spectra
of oxygen-evolving PS Il core complexes treat-
ed withh  DCC at the concentration of
0C ), 24( —— ), 48( === ) mmol/L,
excited at 438 nm or detected at 682 nm, re-

spectively. A. emission spectra; B. excitation
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Table 1 Feature of the cross-linking reagents and their concentration applied here
Concentration
Water- soluble hs::]nﬁ;:: Target groups pH buffer l;p;t;]er (a[g] applied here
(mmol/L)
EDC Yes No —COOH. 6.0-6.5 0 1.5-6.0
—NH, (MES)
DCC No Yes —COOH, 6.0-6.5 0 1.2-4.8
—NH, (MES)
HMDI No Yes —OH. —NH,. 6.0-6.5 12 1.2-4.8
—SH, etc (MES)
EGS No Yes —NH, 7.2 16.1 0.7-2.8
(HEPES)
DTSP No Yes —NH, 7.2 12 0.7-2.8
(HEPES)

Note: the oxygen-evolving PSII core complexes were crosslinked at 20°C in dark for 10 min with the

chlorophyll concentration of 0.5 g/l

Table 2 The impact of crosslinking on the relative fluorescence intensity of the oxygen-evolving PSII core complexes

Change of Change of Change of Intrinsic Change of Intrinsic
Cross linking reagents fluorescence  fluorescence fluorescence intensity at  fluorescence intensity at

intensity at intensity at 308 nm (%) 328 nm (%)
682nm (%)  437nm (%)

EDC (6.0 mmol/L) -13 -44 -0.6 8.6

DCC (4.8 mmol/L) -31.9 -28.4 6.5 -29

HMDI (2.4 mmol/L) -36.1 -31.6 6.1 17

EGS (2.8 mmol/L) -56 -81 6.2 35

DTSP (2.8 mmol/L) -10.3 -12.7 -50.1 -48.6
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EFFECTS OF CROSSLINKING ON THE FLUORESCENCE
SPECTRA OF OXYGEN-EVOLVING PSII CORE COMPLEXES

ZHU Xiao-feng, DU Lin-fang, @ ZHANG Nian-hui
(College of Life Science, Sichuan University, Chengdu 610064, China)

Abstract: Oxygen-evolving PSII core complexes were treated with five crosslinking agents at differ-
ent concentration, then the chlorophyll fluorescence emission, excitation, and intrinsic fluorescence spectra
of these samples were measured in order to know whether crosslinking reaction affect the fluorescence
properties of the samples. The results showed that both chlorophyll fluorescence and intrinsic fluorescence
of oxygen-evolving PSII core complexes were altered by the crosslinking reaction. The maximum chloro-
phyll fluorescence peak at 682 nm decreased and the intrinsic fluorescence emission intensity at 308 nm
and 328 nm either increased or decreased. These changes were relevant to the concentration, the hy-
drophilic or hydrophobic nature and the length of arm spacers of crosslinker. Oxygen-evolving PSII core
complexes treated with hydrophilic crosslinker EDC showed a slight change in the microenvironments of
Tyr and Trp residues. However, Oxygen-evolving PS II core complexes treated with hydrophobic
crosslinkers such as DCC, HMDI, EGS, and DTSP showed a distinctly change in both the microenviron-
ments of Tyr and Trp residues and chlorophyll fluorescence spectra, since they could react with the inte-
rior target groups in the hydrophobic regions of oxygen-evolving PSII core complexes.

Key Words: Crosslinking; Oxygen-evolving PSII core complexes; Chlorophyll fluorescence;

Intrinsic fluorescence



