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The Isolation and Characterization of Chlorophyll-Protein Complexes
in Thylakoid Membranes from Zoysia japonica and Spinach oleracea
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(Dept. of Biology, College of Educstion Seoul National University)

ABSTRACT

The chlorophyll-protein complexes were separated from thylakoid membranes of Spinach
oleracea and Zoysia japonica by two gel systems of LiDodSO4-PAGE and LiDodSo4/Urea-PAGE
under nondenaturing conditions. Seven chlorophyll-protein complexes of CPI*, CPl, CPII*, CP4
7, CP43, CP29 and CPII were fractionated from both S,oleracea and Zjaponica by LiDodSO4
-PAGE. CPI, CP47 and CP43 contained more chlorophyll a than chlorophyll b. The patterns
of their absorption spectra at room temperature were similliar to that of chlorophyll a, judging
by their UV-spedtroscopy. On the other hand, CPII* and CPII contained approximately equim-
olar quantities of chlorophyll a and b.

Additional five chlorophyll-protein complexes not separated in the LiDodSO4-PAGE system
were electrophoretically isolated from both S, oleracea and Z japonica by LiDodS0O4/Urea-PAGE.
The chlorophyll-protein complex just above LHCII «in the gel appears CCI-RC separeted rec-
ently. 23 kDa and 20 kDa cho-protein complexes is probably LHCla and LHCIb as judged from
their molecular weight.

Two novel chlorophyll-protein complexes designated “CP17” and “CP16” were fractionate
by this gel system. Their molecular weights respectively. Although the stoichiometry of their
components and their roles in thylakoid membranes are not apparant, It is thought that they
are another kinds of LHCI.

Abbreviations
* BSA : Bovine serum albumin
* DTT : Dithiothreitol
* Hepces: N-2-Hydroxyethylp1perazme-N’-2-ethanesulfomc acid
* LiDodSO4 : Lithium dodecyl sulfate
NaDodSO4 : Sodium dodecyl sulfate *
Na2EDTA : Ethylenediaminetetraacetic acid, disodium salt
PMSF : Phenyl methyl sulfonyl flouride
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TEMED : N, N, N°, N’tetramethylethy lenediamine

CCII : Core complex of photosystem II
Chl : Chlorephyll

CP : Chlorophyll-protein complex

FC : Free chlorophyll zone

LHC : Light-harvesting chlorophyll-protein complex

PAGE : Polyacylamide gel electrophoresis
PS : Photosystem
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ISOLATION SCHEME FOR THE THYLAKOID MEMBRANES FROM LEAVES

Waring blendor

b ]

Homogenize leaves in 0.IM Na-Tricine (pH7.8),
0.4M Sorbitol, 5mM MgCl,, I0mM NaCl;

Filter the slurry through 8 and 16 layers of
cheesecloth.

filtrate

discard debrai.

@ Centrifuge the filtrate twice at 800g max for 5 min.
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Discard supernatant

|

@ Centrifuge at 20.000g max for 10 min.

| —

Discard supernatant

thylakoid membranes

Resuspend pellet in O.IM Sucros®, 25mM Hepes-KOH
{(pH7.5), 10mM Na,EDTA, ImM PMSF.

Fig.1. Scheme for the isolation of thylakoid membranes from leaves.
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Fig.2.The isolated chloroplasts(x400) of S’oleracea

(a) and Z’japonica(b).
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Chlorophyll-protein complexes from the
thylakoid membranes of S,oleracea and
Z japonica. Analysis was by LiDodSO4/
PAGE at 0C. Lane 1, s,0leracea. Lane 2
, Zjaponica. Gel were not stained.

Polypeptide patterns of CPII. After one
cycle of reelectrophoresis by LiDodSO4/
PAGE, Analysis was by NaDodSO4-PAGE
under denaturing conditions. Gel were
stained with Coomassie Brilliant Blue R.
Lane3 and 4, Polypeptides of CPII of

S,oleracea and Z.japonica, repectively.

Fig.5.High resolution LiDodSO4/Urea-polyacryla-

mide gel(7.5-15) electrophoresis of S,oleracea

and Zjaponica thylakoid membranes.

a).

b).

c).

Unstained polyacrylamide gel showing the
chl-protein complexes of S,oleracea(lanel)
and Z japonica thylakoid membranes(lane2
).

Stained polyacrylamide gel. Lane 3, s,
oleracea. lane 4, Zjaponica.

Schematic representation of the chl-protein
complexes in the thylakoid membranes
of S,oleracea (lane 5) and Zjaponica(lane
6).

Molecular weight markers are BSA (68
kDa), ovalbumin(45kDa), chymotrypsin-
nogen(25.7kDa), myoglobin (16kDa).
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Table 1.The relative chlorophyll content and chl a/b ratio in the
Chl-protein complexes from S,oleracea and Z.japonica

Chl-protein Relative Chl content( %) Chla/b
Complexes spinach Korean lawn grass Spinach Korean lawn grass
CPI 4.95 5.40 19.28 19.96
CPII % 0.56 0.54 0.88 1.73
CP47 0.50 0.90 2.54 4.34
CP43 0.69 1.48 5.33 413
CPII 56.13 56.60 1.33 1.49
FC 37.17 35.08 3.00 342

% CPII contains CP29.
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Table.2.The photosynthetic pigment-protein complexes of higher plants.
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