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TWO DI MENSI ONAL SEPARATI ON OF THYLAKO D MEMBRANE POLYPEPTI DES FROM
W LD TYPE AND CHLOROPHYI LL DEFI CI ENT MJTANTS OF PI SUM SATI VUM L

Schwarz, H P. - Institute ol Genetics, University ol Bonn
Federal Republic ol Gernmany

In al gae and hi gher plants chlorophyll is always associated with

specific thylakoid menbrane proteins to form chlorophyll protein com

pl exes. Some of these conplexes contain chlorophyll a and b, both being
present in approxi mtely equal amounts. The main function of chloro-
phyll a/b protein conplexes is light harvesting; therefore, they are
called light-harvesting chlorophyll a/b protein conplexes (LHGP). The
protein noieties are called apoproteins.

By investigating chlorophyll b-deficient nutants it mght be possi-
ble to elucidate nore details concerning the role of chlorophyll b, its
binding to proteins, and its role in photosynthetic functions. For this
reason two chlorophyll nutants obtained from Dr. Gottschalk's collection

wer e anal yzed using norphol ogical and biochem cal methods.

The mutants exhibit a simlar phenotype caused by a total chloro-
phyl | reduction of about 65% One nutant, 130A, |acks chlorophyll b
al toget her, whereas the other nutant, chlorotica-29, possesses 24%
chl orophyll b in relation to the initial Iine, cv 'Dippes Gel be Vik-
toria'. Besi des large differences in the structural developnent of thy-
| akoid menbrane systems, both nmutants are characterized by differences
in thylakoid menbrane polypeptide conposition as denonstrated by poly-
acryl am de gel electrophoresis (1). This polypeptide pattern was rein-
vestigated by two-dinensional gel electrophoresis.

Proteins were isolated from thylakoid menbrane fractions by mild
treatment with sodium dodecyl sulfate (SDS), and separated on polyacryl -

am de slab gels using Laemmli's Tris-glycine buffer system separation
gels of the first dinension (10-20% acyl am de concentrati on) contained
0. 1% SDS. Unstained |anes were cut out and polymerized in the stacking
gel (1.5 mm thick) for second dinmension gels containing 0.1%SDS and 5M
urea. As a control, protein sanples isolated from the different geno-
types were one-di nensional 1y electrophoresed on both gel systens with
and without 5M urea. The polypeptide pattern becane visible by staining
gels with Coomassie brilliant blue G-230.

The different el ectrophoregrans of the thylakoid nenbnane polypep-
tides isolated from the three genotypes are presented in Fig. 1. The
relative molecular nmass range between 20 and 35 kDis shown
becausedi fferencesarel ocatedinthisrange. | none-di nensi onal se-
paration of wld type (W) the apoprotein band of LHCP fromphotosystem
11is predom nant (arrows, Fig. 1 A B). Thisbandisdrasticallyre-
duced in chlorotica-29, and can only be detected as a very thin bind in
chl orophyl |l b-deficient mutant 130A (arrows, Fig. 1, A B). Inthe SDS
gel (Fig. IB) two additional faint bands are visibleinthelane contai-
ning 130A (arrowheads). 1In the gel with 5Murea (Fig. 1A) the polypep-
tide pattern is slightly different; resolution is not as good as in the
SDS gel but the reduction of the apoprotein of LHCP is avident in |anes
cont ai ning mutants.

Two- di mensi onal gel electrophoresis (Fig. 10 results in a better
resolution conpared with the one-dinensional gels. The reducti on of
LHCP apoprotein is well denonstrated (arrows, Fig. 1C). The staining

intensity of. the spots in gels of nmutants is more pronounced. This
phenomenon is caused by the marked decrease in apoprotein. Applying the
same protein concentration on gels this reduction alters the relative
concentration of each polypeptide. To identify the spots with |ower
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concentrations on two-dimensional gels it might be nore useful to stain
the gels by the silver staining procedure. The question whether the
second spot bel ow the LHCP apoprotein (arrowhead, Fig. 1C) is also an
apoprotein nmoiety of LHCP as discussed in the literature cannot be ans-
wered before using protein blotting and inmunodetection methods.

A correlation between the concentration of chlorophyll b and the
anount of the apoprotein of |ight-harvesting chlorophyll a/b protein
compl ex from photosystem Il can be observed in chloroplasts of the two

mutants. This decreased apoprotein content mght be caused by the in-
stability of the complex. At present, it cannot be decided whether this
instability depends on the deficiency of chlorophyll.b or on the altered
apoprotein itself.

1. Schwartz, H. P. and K. Kl oppstech. 1982. Planta 155:116-123.
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Fig. 1. Pol yacryl am de gel el ectrophoresis of thylakoid menmbrane
pol ypepti des.
Rel ative nol ecul ar mass range - 20-35 kil odaltons

WI - wild type, 29 - chlorotica-29,

130A - chlorophyll b-deficient nutant

A - Separation gel 10-15% acryl anmi de concentration containing
5M urea

B - Separation gel 10-20% acryl am de concentration

C - Two-di nensional gels, first dimension - 10-20% SDS- gel ,
second di nension - 10-15% SDS-gel containing 5M urea




