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Fig. 1 Absorption spectra of thylakeid
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Tab.1 The absorption of pigments
BRAH K chl e chl o chl b HERX
W i (nm ) 418 436,670—680 460—470,652 500—550
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(E2); B BB AL (E, = 680nm) , & A Rk
445nm 490nm( & 2) 435k B F chl o HEEE,
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1
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FAXT 9 3R

0 1 L 1
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B2 RBARFEREAKHAWE(E, = 436nm)Fl
BRI (E,, = 680nm)
Fig.2 Fluorescence emission spectra of thylakoid
(E, = 436nm) and fluorescence excitation spectra of

thylakoid at room temperature (E, = 680nm)
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Tab.2 The absorption of thylakoid and chlorophyll-protein-complexes
FE i AR % (nm)
e ] 418 436 465* — — — 680
Cr1 413 436 460° 540 620" — 670
CPR2 418° 436 465 540 — 652" 670
cP3 418" 436 465 - — 652" 670
CP4 418" 436 465 — — 652" 670
CPs 418° 436 465° — — — 670
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Fig.4 Fluorescence emission spectra of chlorophyll-

protein-complexes at room temperature (E, = 436nm)

1. CP1; 2. CP2;3. CP3; 4. CP4; 5. CP5

RI3 ARBBNEREAESYNERARLHENNE i

Tab.3  The fluorescence emission peak and excitation peak of thylakoid and chlorophyll-protein-complexes
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Fig.5 Fluorescence excitation spectra of
chlorophyll-protein-complexes at room temperature
(E, = 670nm)
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Fig.6 DCIP photoreduction activity of CP3 and CP4
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ISOLATION AND IDENTIFICATION OF PS I AND PS I
COMPLEXES FROM EELGRASS ZOSTERA MARINA L.

WANG Wen-Jun, WANG Guang-Ce', HUANG Bo™, ZENG Cheng-Kui (C. K. Tseng)'
( Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071,
Graduate School, Chinese Academy of Sciences, Betjing, 100039)
" (Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071)
"( Ocean Institute of Hainan University, Haikou, 570228)

Abstract Eelgrass Zostera marina L. is one of a few higher plants that live in seawater at depth of 4—5
meter. It has complete root-stem-leaf structure that higher plants possess, and its whole life history ( blooming,
pollinating, fruiting etc. ), takes place entirely in the sea. In this living environment, Z. marina L. has
gained a number of special physiological characteristics, and plays an important role in marine ecology. In ad-
dition, it is also important for its place in evolution of photosynthetic organisms.

It is widely believed that the most of higher plants that live on the land were originated in the ocean at the
beginning of plant evolution. However, Z. marina L. and other seagrasses originated on the land. This sugges-
ted that, since photosynthetic organisms evolved from the sea to the land, some of them retumned to the sea and
gradually adapted to marine environment. The study of the photosynthetic characteristics of Z. marina L. is,
therefore, of great interest.

In this study, Z. marina L. sample was first disaggregated by supersonication (400W for 5 minutes) and
isolated by sucrose density gradient centrifugation for 4 hours. Then two main bands located on the 60% and
50% of the sucrose densities were collected respectively. The absorption, fluorescence emission and excitation
spectra of the two bands were exactly the same, indicating that the two bands were the thylakoid membrane al-
though their sedimentation rates were different. After that, the isolated thylakoid membrane was solubilized in
SDS solution , which contains 0. 3mol/L Tris-HCl, 10% glycerol, 1% SDS, pH 8.0, for 10 minutes, and then
the pigment-protein-complexes were isolated by sucrose density gradient centrifugation for 15 hours. After cen-
trifugation, six bands clearly appeared at different sucrose densities. The complexes, except for the scraps of
the thylakoid membrane between 60% and 50% of the sucrose densities, were named CP1, CP2, CP3, CP4,
CP5 corresponding to the different sucrose densities; 10% , 15% , 20% , 40% (upper) and 40% (lower).
The absorption, fluorescence emission and excitation spectra were determined in order to study the spectral
characteristics of these pigment-protein-complexes. The DCIP photoreduction activity of each complex was
measured to identify PSII particles. The data showed that CP3 with the DCIP photoreduction activity of 34,27
pE/(mg chl - h) and CP4 with that of 7.29pE/(mg chl - h) were PS Il complexes, which was further con-
firmed by Py, differential spectrum. P, differential spectrum determination confirmed that CP5 has an absorp-
tion peak at wavelength 695nm, suggesting that CP5 was PS [ complex. In comparison with the P, absorption
of continental higher plants, there is a 5nm blue shift. All results indicated that PSTI with photoreduction ac-
tivity and PS [ complexes can be successfully isolated by sucrose density gradient centrifugation at 20% and
40% (lower) of sucrose densities, respectively.

Key words Eelgrass Zostera marina L. , Thylakoid membrane, Photosynthesis, PS I complex, PS [I com-
plex
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