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Protein and lipid composition of lipoprotein fractions of A-positive pig serum. A activity of lipids and nonlipids prepared from those lipo-

protein fractions

Protein Lipids Protein

(mg/100 ml original serum)

Fraction

(% of the respective lipoprotein class)

Approximate A activity in lipids in nonlipids
(% of original serum)

A-positive serum 5,120 296.5 —
VLDL 4.6 41.5 10
LDL 53.0 169.0 24
HDL 75.8 80.0 49
Lipoprotein-free residue 4,871 — —

20 80
5 0
5 0

10 0

— 80

in the lipid-free protein. No ] activity was found in the
apoproteins of the lipoprotein fractions.

A similar study was carried out on A active pig serum.
Among 23 miniature pigs (Gottingen bred), 16 (i.e. 70%)
turned out to have A positive serum as examined by ag-
glutination-inhibition tests in the homologous A system.
All of these A positive animals carried the A substance in
the total lipid fraction of serum, while the lipid-free resi-
due precipitated by the lipid extraction procedure was A
active in 2 animals only. Among 6 A postive pigs, 5
animals carried also the A substance on their erythrocyte
membranes. This cellular A activity was found in the
total lipids extracted from the stroma, while the nonlipid
residue was highly A active in one case only; weak activ-
ities were observed in the remaining 4 cases.

The distribution of A activity on various fractions of
serum was studied in a pig whose serum was A active in
both the total lipids and the nonlipid residue obtained
after lipid extraction of serum. Semiquantitative assays
of A activity were performed by agglutination-inhibition
tests and calculated on the basis of the volume of original
serum from which the respective sample was derived.
Compared with the quantitative hemolysis-inhibition
tests of bovine J activity described eralier'!, the aggluti-
nation-inhibition tests of porcine A activity gives relative-
ly rough results. We found about 20%, of the original total
serum A activity to be present in the total lipids, and 809,
in the non-lipid fraction.

The serum was fractionated by ultracentrifugal flota-
tion at different densities as described previously!® for
bovine serum. 4 fractions were obtained by this procedure:
VLDL, LDL, HDL, and lipoprotein-free residue. These
fractions were characterized by their protein and lipid
contents. The values shown in the Table are in agree-
ment with the data obtained in pig serum by Janapo et
al.’? Lipids were extracted from all fractions obtained.
Lipid and non-lipid fractions were checked for Ac activity.
As shown in the Table, no A activity was detected in the
apoproteins of any lipoprotein class, thus being in agree-
ment with the distribution of bovine J activity. In con-
trast to bovine J activity, the major lipidic A activity
(roughly 509%,) is carried with the HDL class of serum,
while the VLDL and LDL classes contain roughly 259%,
each.

The above results show that the distribution of procine
A activity on lipid and nonlipid fractions of serum and
erythrocyte membranes, and that of the lipidic A activity
on various serum lipoprotein classes, is in sharp contrast
to the distribution of bovine ] activity on the respective
fractions.
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Summary. Specific antiserum against Rana esculenta lens pre-a crystallin was prepared in a rabbit by injecting anti-
gen-antibody precipitate of this crystallin obtained from immunoelectrophoresis of esculenta total soluble lens proteins

against homologous antiserum.

Major heterogeneous soluble crystallins from verte-
brate lens are now classified into a-, -, -, and d-cry-
stallins; vaNn DaM? observed in bovine lens another cry-
stallin fraction, which migrated faster than a-crystallin
during electrophoresis but was eluted with a peak which
also contained some -, and y-crystallins during gel filtra-
tion with Sephadex G 200. According to SWANBORNS3, this
pre-x fraction is restricted to mammals only, but later
this fraction was also found to be present in some anuran
and urodele amphibians4-$,

Bours and BraHMA? reported that the elution profiles
of the pre-o crystallin from bovine and Rana esculenta
lens were identical in gel permeation chromatography
with Sepharose 6B. VAN DEN Broek, LEGET and BLoE-
MENDALS® isolated pre-o crystallin from bovine lens by
chromatography and preparative isoelectric-focusing.
They found that at an alkaline pH this fraction had
relatively high mobility and the molecular weight was
about 14,500. Amino acid analysis showed no relationship
with the o-crystallin, so they named this fraction as
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F(ast) M(igrating) or FM-crystallin to distinguish it from
another rather high molecular weight fraction in cow
lens, which emerged in front of the a-crystallin from
DEAE column chromatography and was also called pre-«°.

In this communication, we used the term pre-o crystal-
lin to designate the fraction which showed highest mobil-
ity during electrophoresis in alkaline buffer. Since
nothing is known about this fraction in amphibian lens
except its presence in some species, we decided to prepare
antibodies against this crystallin fraction to study its
ontogeny during lens development.

To prepare antibodies, we injected agar gel antigen-
antibody precipitate into a rabbit. This method has been
successfully used by others with different antigens®-14.

It was not possible to determine the exact amount of
antigen injected into the rabbit, but there are reports
showing that a few 100 pg of antigen-antibody complex
is sufficient to produce antibody°. It has also been shown
that immunization with specific precipitate in agar gel is
a reliable method for preparing strong and remarkably
pure antibody .

494 lyophilized total soluble lens proteins from Rana
esculenta was tested against homologous antiserum by
micro-immunoelectrophoresis!® with high resolution buf-
fer at pH 8.918, Electrophoresis was carried out at 4 °C for
90 min with a constant current of 40 mA. Immunodiffusion
was continued overnight in a humid chamber at room
temperature (20 £ 2°C). After diffusion, pre-o was ob-
served well separated from the a-crystallin at the anodic
end of the gel (Figure A). Agar block containing this pre-
cipitin line was carefully cut away from the gel and thor-
oughly washed by repeated change of saline for several
days over a Gyrotory shaker to remove non-precipitated
proteins. The blocks were then brocken up in a homoge-
nizer in 1 ml saline and emulsified with 1 ml complete
Freund’s adjuvant (Difco). The complex mixture was
then injected intradermally at 4 different sites on the
back of a young rabbit. The injection was repeated 3
times at 3 week intervals. For each injection we used 14
antigen-antibody precipitates. 14 days after the 3rd
injection, the rabbit was bled from the ear vein and the
serum was tested against R. esculenta total soluble lens
protein by immunoelectrophoresis. The slides from which
the antigen-antibody precipitates were used were washed,
dried and stained with Coomassie Brilliant Blue R-25017
to check contamination.
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The rabbit anti pre-x antiserum showed a single preci-
pitin line against R. esculenia total soluble lens protein
(Figure B) and did not show any change in its mobility
when compared with the pre-« from antibodies against
R. esculenta total soluble lens proteins (Figure A). We
failed to get any immunological reaction when this anti
pre-o. antiserum was tested against bovine lens by
OUCHTERLONY’s® double diffusion experiment. It thus
appears that the pre-o crystallins from amphibian and
bovine lens are not antigenically related.

Work is in progress on the ontogeny of the pre-«
crystallin by indirect immunofluorescence staining
method.

1 Acknowledgments. We thank Mr, A. WACHTER for the excellent
technical help, Mr. Ta. Hurskes and Mr. A. M. v. EGErAAT for the
illustrations and finally Dr. W. E. Hawxins for valuable discussion.

2 A. F. va~n Dawm, Biochim. biophys. Acta 727, 183 (1966).

3 P. L. SwaNBORN, Ixpl Eye Res. 5, 302 (1966).

4 J.C. CampeeLL, R. M. CrayToN and D. E. S, TrumaAN, Expl Eye
Res. 7, 4 (1968).

5 S. K. Brauma and W. J. vaN DoorRENMAALEN, Expl Eye Res. 8,
168 (1969).

8 D. S. McDevirt and C. R. Corrier, Expl Eye Res. 27, 1 (1975).

7 3. Bours and S. K. Branma, Bxpl Eye Res. 76, 131 {1973),

8 W. G. M. vax DEN BroEK, J. N. LEGeT and H. BLOEMENDAL,
Biochim. biophys. Acta 370, 278 (1973).

9 J. A. JepzaNIAK, J. H. KinosHiTA, E. M. YATES, L. O. HOCKER
and G. B. BENEDIK, Invest. Ophthal, 77, 905 {1972).

10 H, Smita, R. C. Garror and B. T. Tozer, Immunology 7, 111
(1964).

1 R, B. Goupig, C. H. W. Horne and P. C. WiLkinsoN, Lancet
2B, 1224 (1966).

12 C. A. Survers and J. M. JamEes, Immunology 73, 547 (1967).

18 A. N. MaLaviva, Indian J. med. Res. 59, 1279 (1971).

1 P, Nansen, T. Fragstap and K. B. PEDERSEN, Acta path.
microbiol. scand. 79B, 459 (1971).

15 7. J. SCHIEDEGGER, Int. Arch. Allergy appl. Immun. 7, 103 (1955).

16 T, AronssoN and A. GRONwALL, Scand. J. clin. Lab. Invest. 9,
338 (1957).

7 B, Wrexg, Scand. J, Immun. 2, suppl. 15 {(1973).

18 O, OQUCHTERLONY, Acta path. microbiol. scand. 32, 231 (1953).

i
* A

Immunoelectrophoresis of R. esculenta total soluble lens proteins vs. A) homologous antiserum from R. esculenta and B} antiserum to the anti-
gen-antibody precipitate of the pre-o crystallin from R. esculenta lens, Electrophoresis was carried out for 90 min at 4°C using 1.5% Bacto
agar in high resolution buffer at pH 8.9 with a constant current of 40 mA. The slides were stained with Coomassie Brilliant Blue R-250.
+ = anode; — = cathode, The pre-u is indicated by the arrow. In B) only the pre-« line was visible when the antiserum was tested against
R. esculenta total soluble lens proteins showing the specificity of the antiserum.



