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PROTEINS OF THE RETINA AND ITS PIGMENTED EPITHELIUM
IN HEREDITARY DEGENERATION OF THE RE TINA

I, A, Ostapenko and G, G. Chusova UDC 617.735-007.23-008,939,6-092.9

The assortments of water-soluble and membrane proteins of the retina and its pigmented epi-
thelium in Campbell (albino) rats with hereditary degeneration of the retina and in healthy
Wistar rats were studied by electrophoresis in polyacrylamide gel. Early changes were shown
to be detectable in the assortment of retinal proteins of the diseased animals; the first pro-
teins to undergo changes were found to be neither cyclic nucleotide phosphodiesterase nor
opsin. Changes in the set of proteins of the pigmented epithelium were observed much later,

KEY WORDS: retinal protein; proteins of the pigmented epithelium; hereditary degeneration
of the retina,

The location of the primary lesion in the eye — whether in the retina or pigmented epithelium (PE) — in
hereditary degeneration of the retina is a problem that is still unsolved [4, 10, 12].

It was accordingly decided to compare changes in the protein composition of the retina and the pigmented
epithelium in relatively early stages of the disease. In the present investigation the assortments of water-
soluble and membrane proteins of the retina and PE in Campbell rats with hereditary degeneration of the
retima and in healthy Wistar rats at different periods of postnatal life were studied by electrophoresis,

EXPERIMENTAL METHOD

Electrophoresis of the proteins in acrylamide gel was carried out by the methods in [1, 6, 11], using the
supernatant as the fraction of water-soluble proteins and the residue obtained after centrifugation of a homog-
enate of the retina or PE at 13,000g for 15 min as membrane proteins. Cyclic GMP phosphodiesterase (PDE)
in the gels after electrophoresis was identified by the method in [7]. Opsin was identified by electrophoresis of
the membrane proteins of the outer segments of the rods (OSR} of a rat, which were isolated in the same way
as bovine OSR [2]), Protein was determined by Lowry's method [9]; protein in the residue was calculated as
the difference between protein of the homogenate and of the supernatant.
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Fig, 1. Electrophoresis of water-soluble and membrane retinal
proteins of 20-day-old Wistar and Campbell rats (scheme): A)
scale of Ry values; 1) water-soluble proteins of Wigtar rats; 2)
water-soluble proteins of Campbell rats; 3) membrane proteins
of Wistar rats; 4) membrane proteins of Campbell rats.

Fig, 2. Electrophoresis of water-soluble and membrane retinal
proteins of Wistar and Campbell rats aged 3 months (scheme): 5)
protein band identified as PDE; 6) protein band identified as opsin,
Remainder of legend as in Fig. 1.

EXPERIMENTAL RESULTS

Comparison of the results of electrophoresis of water-soluble retinal proteins from Campbell and Wistar
rats showed that in the affected 20-day-old animals the protein with relative mobility Rg=0.37 was represented
by a narrower band than that of healthy rats of the same age (Fig. 1); by the age of 45 days, the band corre-
sponding to this protein of the affected rats was hardly visible, which can be attributed to a sharp decrease in
the relative content of this protein. No significant changes in the set of water-soluble retinal proteins were
found at the age of 20 days, although the protein band with R¢=0.29 was less marked in rats with hereditary
degeneration of the retina than in healthy rats (Fig. 1).

During the period of marked pathology (animals aged 2-3 months) differences in the results of electro-
phoresis of the proteins of the affected and healthy animals were perfectly clear (Fig. 2), Besides the defi-
cient protein with R¢=0.37, in the set of water-soluble proteins two bands with R values of 0.07 and 0.20 were
completely absent; among the membrane proteins, besides changes in the band with Ry=0.29, bands with R¢
values of 0.06 and 0.27 had disappeared completely, and the band with Rg=0.60 was less clearly visible.

On electrophoresis of proteins from PE of the affected and healthy rats on the 20th day of postmatal life
no changes were found in the sets of water-soluble or water-insoluble proteins. Real differences among the
membrane proteins of PE began to appear only on the 40th day of life (Fig, 3A): the intensity of staining of the
band with R¢=0.12 was much weaker in material from the affected animals than from the healthy rats. No
changes were found in the soluble proteins of PE. ILater (at the age of 2-3 months) during the development of
hereditary degeneration of the retina in Campbell rats definite changes were found in the proteins of PE
(Fig. 3B); the band of the water-soluble protein with Rf=0,12 became sharply defined.

Among the various retinal proteins, in the mechanism of onset and development of hereditary degen-
eration of the retina special importance is ascribed to cyclic nucleotide PDE [8]. It was therefore decided to
study whether any of the protein bands shown by electrophoresis of the retinal proteins of the affected rats to
be changed belongs to PDE,

Staining the gels for PDE activity showed that this protein has electrophoretic mobility corresponding to
R§=0.20. Since the earliest change observed was a decrease in the relative content of a water-soluble pro-
tein with Rg=0.37, it is obvious that this protein is not PDE. The f{irst changes in the relative content of PDE
protein were not found until the 40th day of life. This indicates that a change in the PDE content in the animals
that were studied was definitely not the first sign of hereditary degeneration of the retina.

Besides identifying PDE, opsin, the protein of visual pigments, also was identified on the gel after elec-
trophoresis of the retinal membrane proteins., Its identification was based on the fact that the principal band
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Fig. 3. Electrophoresis of water-soluble and membrane pro-
teins of pigmented epithelium of Wistar and Campbell rats
(scheme). A) Rats aged 40 days: 1) scale of Rf values; 2)
membrane proteins of Wistar rats; 3) membrane proteins of
Campbell rats; B) rats aged 3 months: 1) scale of R values;
2) water-soluble proteins of Wistar rats; 3) water-soluble
proteins of Campbell rats; 4) membrane proteins of Wistar
rats; 5) membrane proteins of Campbell rats.

after electrophoresis of solubilized proteins of isolated bovine OSR belongs to opsin. Comparative electro-
phoresis of bovine and rat OSR proteins showed that the opsin of both animals has the same mobility (R{=0.6).

In Campbell rats the protein band with R¢=0.6 was appreciably reduced among the retinal membrane pro-
teins only in animals aged 2-3 months, and in rats aged 20-45 days it was identical with that in the healthy ani-
mals, thus confirming data showing the absence of a disturbance of opsin in the early stages of the disease [3].

In hereditary degeneration of the retina changes in the set of proteins were thus observed considerably
earlier in the retina than in PE, Retinal proteins showing changes in the early stages included neither PDE
nor opsin,
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