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The publication of this paper in the Academy‘ J ournal.rs'sp-rese;xt:hz
unique trend in reporting some of the youth science .actwmes.o A
Tennessee Academy of Science. Here for the first tl.me. a scter-;li l.
investigation performed by a high-school student 1‘5 prese‘nte g n
recognition of the excellence of his work and for his cnntnbl{tlons
in promoting the objectives of the Tennessee Academy of Science.
This report was submitted by the author in December 1964 for entl"y
in the Westinghouse National Science Talent Search of 19656 and in
the Tennessee Science Talent Search of 1965. This paper won State
and National Honors. It is hoped that the publication of this paper
by John William Cross, Jr., a senior of White Station High Schoo.l,
Memphis, Tennessee, will inspire other junior scientists to follow his
wonderful example.

INTRODUCTION

Cell culture, the growing or maintaining of the cells
of higher organisms in vitro, (Parker 1961, White
1963) has uncovered many new phenomena. One of
these is that cells explanted and grown in vitro for a
minimum of five weeks through several monolayer
subcultures frequently take on a different appearance
from that of cells growing directly from the primary
explant, (Barsky and Cassingena 1963, Faulkner 1964,
Shelton et al 1963).

In some cases these “changed” cells have been shown
to be malignant, and in others, normal (Barsky and
Cassingena 1963). These facts lend importance to the
study of such changes.

Frequently changes in morphology are accompanied
by differences in protein structure (Landsteiner 1963).
Such differences are often detectable by immunological
reactions. These methods were applied in this project.
The aim was to grow mouse kidney cells in culfure for
over six weeks with repeated subculture, prepare
antisera to them and to isologous uncultured cells, and
compare the antigens of the two fypes.

PROCEDURE

Four C3H predominately inbred mice were killed
by etherization, and the following procedures were
carried out using sterile technique: The kidneys were
removed, rinsed in Hanks’ balanced salt solution
(HBSS) (Parker 1961) and chopped finely. The tissue
fragments were pipetted into a tube and centrifuged
at 500 rpm for ten minues (as were all other centri-
fugations unless otherwise mnoted). The supernatant
fluid was removed, and the tissues were resuspended
in 10 ml. cell-free chick embryo extract.

1 These experiments were performed by the author, a senior in the
White Station High School of Memphis, at the Kennedy V.A. Hos-
pital in Memphis in the Medical Research Laboratory undt;r Dr
Woleott B. Dunham and Mrs. Frances Ewing, ’

88

t Search

Five milliliters of the suspension were inoculateq into
a 200 ml. flat-sided bottle and 1 ml. into each of the
four 5 ml. Falcon plastic flasks. To the bottle was
added 5 ml. of chicken plasma, and to each flask | ml
of the plasma. Clots were allowed to form ag thé
bottles were incubated overnight at 35.5°C. The pext
day 1 ml. of growth medium (calf serum 209%, 199
medium 80%) (Parker 1961) was added to each cy.
ture, and the cultures were then placed in an incubatoy
at 85.5°C. in an atmosphere with 5% CO. The pe.
mainder of the tissue suspension (to be ealled UK)
was frozen at —70° C. for later use in serological

reactions.

The cultures (to be called MKII) were each supplied
0.5 ml. growth medium two or three times per week,
and examined microscopically at those times. When
possible, subcultures were made to 200 ml. bottles with-
out clots for monolayer growth.

The plastic flask cultures suffered contamination on
the 21st day of culture when a subculture was at-
tempted, and they had to be disposed of. The hottle
culture, however, remained sterile and was serially
subcultured five times by the end of the project.

Five or six weeks after the beginning of culture,
many cells began to have a different appearance from
cells growing directly from the original explants. In
the beginning, epithelial and fibroblastic cells pre-
dominated, but later a new, round cell appeared, and
was in the majority by the end of the culture period
(87 days) (see Fig. 1).

Fig. 1. MKII Cell Strain after 80 days in culture.

Note the rounded appearance of many of the cells
(taken at 100x).
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The rounded appearance was not due to trypsiniza-
tion (no trypsin was used), and the growth rate,
though good, was insufficient for al] the rounded cells
to have been in mitosis. Since the trait lasted through
repeated transfer, it can be ventured that there was
a change in basic morphology.

While the cells were in culture, two female albino
rabbits were bled for normal serum. Bleeding was
by cardiac puncture. The serum obtained was frozen
for future use in testing to insure that the rabbits
were not previously immune to mouse kidney.

After six weeks of culture, immunization was begun.
Rabbit “A” was injected with MKII cells scraped of
the glass of monolayer subcultures. The cells were
centrifuged, the supernatant fluid discarded, and the
cells were resuspended in HBSS for injection.

Rabbit “B” was injected with an uncultured kidney
tissue suspension (K). This had been prepared from
the kidneys of five mice of the same stock as supplied
the kidneys for MKII. They had been removed, ground
in a Ten Broeck tissue grinder, and suspended in
HBSS. The three subcutaneous injections, each of 0.5
ml. of the respective suspensions, were each made one
week apart. The rabbits were bled 10 ml. one week
after the last injection to obtain sera for testing.

This being completed, the immunological testing was
begun. Aggulutination and immunodiffusion reactions
were used.

For agglutination the procedures of the Kahn test
were followed, but the mouse kidney antigen suspen-
sions and the “A” and “B” antisera were substituted
in the procedures. No agglutinations could be noted,
even with microscopic examination. After two repeti-
tions failed to produce noticeable results, it was de-
cided to rely entirely on the immuno-diffusion test.

An agar diffusion plate test was used. Six nine-
centimeter plates of Difco Noble Agar with merthiolate
and methyl orange stain added were poured 1 cm.
deep. Near the center of each plate three 1 cm. di-
ameter holes were cut 1 em. apart with a cork borer.
A drop of liquid agar was placed in each well to give
it a bottom.

Sera were placed in well #1, and antigen suspensions
were placed in wells #2 and #3. The plates were in-
cubated at approximately 87°C. in a metal pan covered
with plastic film to maintain moisture. The reagents
were replenished once a day.
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_The antigens and the antibodies in the antisera
diffuse in all directions from the wells in the moist
agar. Where a nomologous antigen-antibody pair meet,
a precipitin reaction takes place. The diffusion of the
reagents is halted at those points, and a visible pre-
cipitate line is formed when the reagents are in suffi-
cient concentration. The lines can be of several types
indicating different relationships between the antigens.

TABLE 1
RESULTS OF THE AGAR IMMUNODIFFUSION

Plate (::teg;e::-h) Reaction (a‘;‘:nrteilg{e%s) Reaction {:ggéfﬁs)
1. Anti-MKII AT MKII + ... .. . . K
2. Anti-MKII P i 4 MKII +.. .. .. UK
3. Anti-K +.o MKII +. K
4. Anti-K +. UK 4. K
5. normal serum —. . . . MKII — .. . . . UK
6. normal serum —. .. .. . UK —_— . K

The results of the reactions are shown in Table I.
The reactions were all of the U-curve type indicative
of similar antigens. The antigens MKII, K and UK
may be identical, or merely similar; the reactions were
not specific enough to say. The quantitative nature of
the Kahn test might have clarified this situation if it
had been successful. An immunoelectrophoretic study
to determine if differences do exist would be extremely
helpful.

In conclusion, in this case it was not possible to
differentiate antigens of mouse kidney cells from those
of similar cells in culture for over six weeks using the
immunodiffusion plate test of Ouchterlony.

LITERATURE CITED

Barski, Georges, and Roland Cassingena. 1963. Malignant Trans-
formation in Vitro of Cells from C57BL Mouse Normal Pulmo-
nary Tissue, J. Nat. Cancer Inst, 30:865-83.

Faulkner, Ruth S, 1964, The Appropriate Use of Tissue Cultures in
Virology, Can. J. Med, Tech. 26:2-6.

Landsteiner, Karl. 1963. The Specificity of Serological Reactions,
New York: Dover Publications, Ine,

Parker, Raymond C. 1961, Methods of Tissue Culture. New York:
Paul Hoeber Inc.

Shelton, Emma, V. J. Evans, and G. A. Parker. 1963. Malignant
Transformation of Mouse Connective Tissue Brown in Diffusion
Chambers, J. Nat, Cancer Inst. 30:377-91.

White, Phillip R. 1963. The Cultivation of Animal and Plant Cells.
New York: The Ronald Press Company.



	JTAS41-3-88



