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SUMMARY

TA3 ascites tumor cells maintained in vitro as a dilute suspension in 0.9%
NaCl solution (physiological saline) were found to undergo time-dependent
degenerative processes leading to alterations in both membrane characteristics
and tumor transplantation properties. A 30% decrease in the negative cellular
surface charge density occurred within 2 hr., when TA3 cells were incubated in a
0.9% NaCl solution at 23 °C. A similar reduction in negative surface charge
density occurred within 0.5 hr. when the medium was maintained at 37 °C. This
time-dependent reduction in surface charge was prevented when cellular metabolism
was biocked‘either by maintaining the medium at 4 °c, or by adding 1 mM cyanide
ion to a 23 °C medium.

TA3 cells incubated as a dilute suspension in 0.9% NaCl solution at 23 °C
also exhibited a large, time-dependent reduction in proliferative capacity in
isogeneic LAFj/J hosts, as indicated by an increase in the tumor dose for 50%
mortality (TD50). Lowering the temperature of the medium to 4 °C was observed
to slow the onset of the degenerative processes that lead to a decreased
transplantability of TA3 cells. The modification in growth properties of TA3
cells maintained in vitro was found to be attributable in part to an alteration
in tumor histocompatibility. This effect was demonstrated by comparing the
tumor growth kinetics and TD50 values in normal hosts versus hosts that had been
immunosuppressed by whole-body irradiation.

Following the in vitro maintenance of TA3 cells, nigrosin dye exclusion
tests were performed as a means of assessing cell viability. Evidence obtained
in this series of experiments indicated that vital staining is an inadequate
criterion for judging either the extent of cell membrane damage or the loss of

cellular proliferative capacity.



INTRODUCTION

Several experimental procedures with tumors require in vitro maintenance
of the cells under conditions that represent only an approkimation to the
physiological milieu. Examples of such procedures include the preparation of
inocula for tumor transplantation and immunological studies on tumors in a

cell culture system. Another example is the in vitro - in vivo cytotoxicity

test in which the proliferative capacity of tumor cells is studied in vivo
following incubation with a chemotherapeutic agent in vitro. As a means of
characterizing several of the degenerative processes that can occur when tumor
cells are maintained in vitro under relatively nonphysiological conditions, we
have examined the influence of a 0.9% NaCl suspending medium on the surface

charge and transplantation properties of TA3 ascites adenocarcinoma cells.



~ 'MATERIALS 'AND METHODS

Suppliers. Female adult (12-to 16-week-o01d) LAF]/J mice from The
Jackson Laboratories (Bar Harbor, Maine) were used in all experiments.
Sterile saline (0.9% NaCl solution) was obtained from Cutter Laboratories
(Berkeley, California), Medium 199 from Microbiological Associates (Bethesda,
Mary1and),'phosphatesbuffered saline from Gibco (Grand Island, New York),
131y 1abeled human serum albumin from Mallinkrodt (St. Louis, Missouri),
nigrosin dye from Metheson, Coleman and Bell (Norwood, Ohio), V. cholerae
neuraminidase (500 units/m1, where 1 unit of activity is defined as the
amount of enzyme that releases 1 ﬁg of N-acetylneuraminic acid from human
Ik glycoprotein in 15 min. at 37 °C) from Calbiochem-Behring Corporation
(Ladolla, California), and crystalline N-acetylneuraminic acid from Sigma
(St. Louis, Missouwi)o

Tumor Lines and Transplantation Procedures. Two TA3 ascites tumor

sublines were propagated in isogeneic LAFT/J mice by the weekly 1i.p. injece
tion of 10° cells in a 0.1 ml volume of 0.9% NaCl solution at 4 °C: (1) the
near-diploid TA3-Ha subline, which originated in the laboratory of Dr. T.
Hauschka (1), was supplied: by Dr. B. Sanford (Department of Pathology,
Harvard Medical School); (2) the hypotetraploid TA3-L subline, which arose
during serial transplantation of TA3-Ha tumors, was provided by Dr. G.
LaPage (Cancer Research Unit, University of Alberta). Both TA3-Ha and
TA3-L cells had 12 hr. doubling times during exponential growth in LAF1/J

mice.
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TD50 Medsuréments.  Tumor doses for a TD50 determination were prepared

by serial twofold dilutions starting from a stock cell suspension with a
concentration equal to the highest dose level. Sterile saline (0.9% NaCl
solution) was used as the di?uent; In all cases, the highest dose level
was chosen to produce 100% mortality, and a total of 6 to 8 graded dose
levels were used for a TD50 determinaticn; Each tumor dose in a 0.1 ml
volume was injected i.p. into 10 recipient mice. The TD50 value was cal-
culated by probit analysis from the percent mortality observed at the
various dose levels over an 8-week period following tumor inoculation. As
a test of reproducibility, TD50 determinations were performed twice.

Tumor Growth Kinetics. The kinetics of ascites tumor growth were

measured by determining the total number of TA3 cells in the peritoneal
cavity as a function of time after tumor cell iﬂocu1ation, The total

~ population of TA3 cells was determined from the product of peritoneal
volume and tumor cell concentration. Volume was determined by the isotope

1311&1abe1ed human serum albumin dissolved in

dilution technique using
0.9% NaCl solution. Cell concentrations were measured with an electronic
counter (Counter Flectronics, Hialeah, Florida). Each point of a tumor

cell growth curve was determined from the average population of TA3 cells

in the peritoneal cavities of 10 mice.

by administering a 500 rad whole-body dose of 60Co radiation two days prior
to inoculation with ascites tumor cells. Irradiation was performed with a
1400 Ci GOCQ source at an exposure dose rate of 20 R/min. A factor of 0.96
was used to convert the ekposure dose rate in R/min to the absorbed dose

rate 1in rad/min.
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" Vital Staining. . The membrane integrity éf TA3 cells was assessed by

their ability to exclude nigrosin dye!"Cé?TS’were examined in a hemocyto-
meter immediately following the addition of 0.5% (wt/vol) nigrosin to the
suspending medium. The percgntage‘ﬁf cei?é excluding nigrosin was based
on an observation of the number of stained cells in a field containing 200
to 300 total cells. The s&perior staining characteristics of this vital
dye with ascites tumor cells have been discussed by Kaltenbach et al. (2).

‘Microelectrophoresis. Microelectrophoretic measurements were made

with a Zeiss Cytopherometer (Carl Zeiss, New York) equipped with a Zn/ZﬂSOQ
electrode assembly (3). The rectangular microelectrophoresis chamber
(700 um thick) was immersed in a circulating water bath maintained at 4.0
0.1 °C, 23+ 0.1 °C or 37.0 = 0.1 °C. The cellular electrophoretic mobility
was determined from a series of velocity measurements on individual cells
at each of the two stationary levels within the microelectrophoresis chamber.
A11 measurements were made with the polarity of the applied field in alter-
nate directions, thereby cance11ing out any effect of mechanical fluid drift
on the net electrophoretic velocity. Mbbi?ity measurements were made on TA3
cells suspended in a 0.9% NaCl solution at a temperature identical to that
of the in vitro holding medium (4; 23 or 37 °C). The pH of the cell suspen-
sion was adjusted to 7.0 + 0.1 by the dropwise addition of an isotonic
(0.15 N) aqueous solution of NaOH or HCT.

The surface charge density (o) of TA3 cells was calculated from the
measured electrophoretic mobility (ﬁ)’using an approximation of the Gouy-

Chapman equation (4): o = penex, In this equation, n is the solution visco-

sity and k is. the Debye-Hickel cehstant; ‘The reciprocal of k is defined as
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the Debye Tength, and is a measure of the thickness of the jonic double
layer associated with Fiked'cha%ges'at the membrane surface (5). In the
present experiments, the ionic strength of the electrophoresis solution
was 0.15 and the associated Debye 1eﬁ§th was approkimate1y 8 gs. The above
equation relating o and y provides an accurate estimate of the surface
charge density for intact ce11S'Suépéﬂded'in a univalent salt solution at
physiological ionic strength (4).

Neuraminidase Treatment and Sialic. Acid Measurements. Removal of

sia?ic'aéid fésidueé'was carriéd‘oﬁt by incubating TA3 ascites cells in
phosphate-buffered saline (pH 7) containing 100 units/ml of V. cholerae
neuraminidase. Prior to incubation with the enzyme, the cells were centri-
fugally washed four times (300xg,5 min.) in 15 volumes of 0.9% NaCl solu-
tion. Erythrocytes were removed by aspiration from the top of the cell
pellet after each wash. The washed TA3 cells were incubated at a concen-
tration of 2 x 107 cells/ml in the 100 units/ml neuraminidase solution for
30 min. at 37 °C, after which the cells were pelleted by centrifugation
and the supernatent solution was carefully removed and stoved at 4 °C for
a later assay of sialic acid content. The enzyme-treated cells were washed
once and their electrophoretic mobility was then measured by procedures
described above. Control cells were treated with neuraminidase that had
been inactivated by heating at 100 °C for 10 min. (6).

The amount of sialic acid removed from TA3 cells by neuraminidase
treatment was assayed by the thiobarbituric acid method of Warren (7).
The supernatent solution from neuraminidase-treated cells was heated to

70-80 °C for 10 min. to flocculate the enzyme and any residual cells.



-7 -

The solution was then clarified by two serial centrifugations at 1100 x g for
5 min., following which the colorimetric assay for sialic acid was carried
out. Appropriate controls and blanks were processed in an identical manner.
Crystalline N-acetylneuraminic acid dissolved in distilled water was used

to construct a standard curve for the determination of sialic acid concen-

trations.



RESULTS

negative surface charge'denéity‘bf TA3 CéTTs occurred during maintenance
in vitro at 23 °C or 37 °C as a dilute 1% (vol/vol) suspension in 0.9% NaC1
solution. As shown for hypotetrapioid'TABQL cells 1in Fig; 1 and for near-
diploid TA3-Ha cells in Fig; 2, the initial rate of decrease in the surface
charge density was both rapid and temperature-dependent. Within 2 hr. at
23 °C and 0.5 hr, at 37 °C;‘the'Ce11u1ar.surface.charge densities of both
TA3 sublines achieved a stable Tevel that was approximately 30% lower than
the initial value. Longer periods of dncubation at either temperature did
not Tead to a further reduction in surface charge density. The initial rate
of reduction in surface charge density was observed to be greater for TA3-Ha
cells than for TA3-L cells. This difference in rates was quantitated by
fitting the initial slope of the surface charge density vs. time curve to a
single exponential. At 23 °C, the initial slope was characterized by a téé
of 2;7 hr, for TA3-L cells and 1.6 hr, for TA3-Ha cells. At 37 °C, the t%
values were 1.2 and 086 hr. for TA3-L and TA3-Ha cells, respectively.
Maintaining the temperature of the TA3 cell suspension at 4 °C was
found to prevent the time-dependent decrease in surface charge denSity
that occurred at the higher incubation temperatures. In addition, a
gradual increase in charge density of approximately 15% for TA3-L cells
and 10% for TA3-Ha cells occurred during a 4 to 5 hr. incubation at 4 °C.
The increase in the density of charge was not attributable to a shrinkage
of the cell surface area during a prolonged incubation at 4 °C, since

microscopic measurements demonstrated that the mean diameter of TA3-L
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ce?is did not change from its initial value of 14 ym. The possibility was
also considéred that the.timesdgpeﬂdgﬂt.iﬂcreasevin,charge density at 4 °C
may result from a gradual release of aéciteé fluid proteins that were
absorbed onto the cell membrane'Suwfacé"iﬁtvf§o; An attempt was therefore
made to accelerate the desorption of surfaceebound materials by subjecting
TA3-L cells to four centrifugal washes (300 x g, 5 min.) in 15 volumes of
0.9% NaCl solution at 4 °C;. Thé‘ce?Ts weré then resuspended (1% vol/vol)

in 0.9% NaCl solution at 4 °C for measurements of the surface charge den-
sity,as a. function of time. As shown in Fig: 3, the washed cells exhibited
a COﬂStant9fxe;fﬁmé“iﬂdGDEﬂdeﬂf; surface charge density that was initially
15% greater than that of the unwashed cells. As also shown in Fig. 3,

TA3-L cells that were subjected to an identical washing procedureat 23 °Cdid not
exhibit a significant difference in their surface charge density vs. time
characteristics relative to unwashed cells. These findings suggest that a
slow desorption of ascites fluid proteins from the surface of TA3-L cells
occurs during incubation in 0.9% NaCl solution at 4 ?69 and that the rate of
this desorptive process is significantly greater at an incubation temperature
of 23 °C.

The similarity of the surface charge density vs. time profiles for
washed and unwashed TA3-L cells at 23 °C also suggests that the time-dependent
decrease in charge density observed at. this temperature is not attributable
to the gradual desorption of acidic sialomucoid materials from the cell
surface. However, the possibility was also considered that, following the
desorption of surface-bound ascitgs.f1&%d proteinsa a TQSSAQf sialo-

glycoproteins may occur from the outer surface of the native cell membrane.
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As demonstrated by the data presented in Table 1, the neuraminidase-
sensitive sialic acid residQes'at the surfaces of washed TA3-Ha and TA3-L
cells account for approximately 50% of their surface charge densities
measured at 4 °C; A direct chemical test was therefore made to quantitate
any change in the total amount of neuraminidase-sensitive sialic acid
present at the surface of TA3-L cells during the course of a 2 hr. incu-
batioh at either 4 °C or 23 °C. The cells were centrifugally washed im-
mediately prior to the release of sialic acid by neuraminidase in order to
reméve any adsorbed ascites fluid sié?dmuciﬁ materia1s; The results of
these assays are presented in Table 2, and clearly demonstate that no
decrease in the amount of neuraminidase-sensitive sialic acid occurred
during the course of a 2 hr. incubation of TA3-L cells at either 4 °C
or 23 °C. Furthermore, the amount of enzymatically released sialic acid
was identical at the two incubation temperatures. This Fihding is in dis-
tinct contrast to the observed difference in the surface charge densities
of centrifugally washed TA3 cells incubated at 4 °C and 23 °C, and suggests
that the time-dependent decrease in charge density at 23 °C is not attri-
butable to a major loss of acidic sialoglycoprotein materials from the
outer membrane surface.

The stable surface charge characteristics of TA3 cells suspended at
4 °C relative to 23 °C or 37 °C suggests a possible Tink between cellular
metabolism and the time-dependent changes in surface charge density that
occur at the higher temperatures. Further support for a role of metabolism
was obtained in. the experiments:shOWﬂ in Fig. 4, in.which TA3-L cells were

incubated as a dilute suspension at 23 °C in a 0.9% NaCl solution containing
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T'mM cyanide fon. The presence of this metabolic blocking agent served to
inhibit the time-dependent decrease in ce]iu?ar surface charge density. In
addition, a large decrease in the Surféce charge density occurred immediately
following the removal of cyanide %oh ffom the 23 °C incubation medium. These
results strongly suggest that the'moieéUTar structure of the cellular mem-
brane surface is altered in a time-dependent manner under conditions where
the cells are actively metabo1izihg;

Cellular Pro?iferatiVe'Capaéity and Vital Staining. Using TD50 measure-

.ments as an end point, an assessment was made of the proliferative capacity
of TA3-L cells incubated from 0 to 2 hw; in a 0.9% NaCl solution at either
4 °C or 23 °C. A comparison was also made of the TD50 values for these cells
in normal and immunosuppressed hosts. In addition, a parallel set of measure-
ments was carried out to assess the ability of TA3-L cells to exclude the
vital dye nigrosin following exposure to the various incubation conditions.
The results of these TD50 and dye exclusion studies are summarized in Table 3.
A TD50 value of 18 cells was obtained for TA3-L cells that were main-
tained in vitro as a concentrated suspension in ascites fluid at 4 °C prior
to transplantation. When the cells were incubated as a dilute suspension
(1% vol/vol) in 0.9% NaCl solution for 2 hr. at 4 °C, the TD50 increased to
1200 cells in normal hosts, and to 310 cells in hosts that were ifmmunosup-
pressed by pre-irradiation. These TD50 values demonstrate that a substantial
decrease in the proliferative capacity of TA3-L cells occurs during incuba-
tion at 4 °C. It is interesting to note, however, that no indication of
Tethal cellular damage was obtained on the basis of dye exclusion tests with
nigrosin. The significantly iowér‘TDSO value obtained with immunosuppressed

relative to normal hosts suggests that an alteration occurs in the histo-
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compatibility properties o? TA3-L cells maintained in a dilute suspension at
4 °C, and that this factor plays a role in the decreased transplantability
observed following incubation of the tumor cells in vitro.

TA3-L cells that were incubated as a 1% (vol/vol) suspension in 0.9% NaCl
solution at 23 °C exhibited a time-dependent increase in the TD50 value. Follow-
ing a 2 hr. incubation at this temperature, the TD50 was 3750 cells, which is
three times larger than the TD50 obtained for TA3-L cells maintained for 2 hr.
at 4 °C.  The nigrosin dye exclusion test indicated that only a 9% decrease
occurred in the number of viable cells at 23 °C relative to 4 °C. This observa-
tion provides further evidence that vital staining is a poor indicator for the
loss of cellular proliferative capacity.

The TD50 value for cells maintained at 23 °C was found to be nearly
identical in normal and immunosuppressed hosts, thereby indicating that the
decreased transplantability of these cells results primarily from a reduced
cellular proliferative capacity réther than from an active host immune response
against sublethally damaged cells. An alteration in tumor histocompatibility
properties occurs when TA3-L cells are maintained at 23 °¢c (as described below),
but this effect appears not to be detectable by a TD50 measurement.

The introduction of a metabolic block through the addition of 1 wM cyanide
jon to a 23 °C suspending medium served only to increase the TD50 value in both
normal and immunosuppressed hosts. This observation indicates that the metabolic
blocking agent had an irreversible effect on the proliferative capacity of TA3
cells.

Growth Kinetics. In vivo cell growth kinetics were measured in order to

obtain a sensitive indication of changes in the histocompatibility properties
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of TA3-L cells during maintenance in a 0.9% NaCl solution at 23 °C. As shown
in Fig. 5, tumor cells incubated as a 1% (vol/vol) suspension at 23 °C for

0.5 hr. prior to transplantation immediately entered exponential growth only in
immunosuppressed hosts. An immunologic response of normal LAFT/J mice against
the tumor cells is evident from the fact that a lag period of several days

3 cells

preceded the initiation of exponential growth. Inocula of Tess than 10
were found to be rejected in both normal and immunosuppressed hosts. These
results clearly demonstrate that TA3-L cells maintained at 23 °C in a 0.9%
NaCl solution undergo an alteration in histocompatibility properties. This
fact was not evident from TD50 measurements alone, since a nearly identical cell
inoculum was required for successful tumor growth in normal and immunosuppressed
hosts.

Growth kinetics were also measured for TA3-L cells maintained at 23 °C
in Medium 199, a balanced salt solution containing glucose, amino acids and
other nutrients. The growth properties were found to be identical to those
observed for cells maintained at 23 °C in a 0.9% NaCl solution (8), thus

indicating that the markedly decreased transplantability of these cells is

not attributable to a lack of metabolites in the medium.
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DISCUSSION

The glycoprotein coat of the TA3 adenccarcinoma tumor has been exten-
sively studied in an effort to relate the biochemistry of cell surface macro-
molecules to the'antigeh expression and transplantation properties of this
ascites tumor. During the past decade, it has been demonstrated that a major
cell surface glycoprotein termed "epiglycanin" masks the H-28 histocompati-
bility antigens of TA3-Ha tumor cells and thereby permits their transplanta-
tion into a wide variety ofallogeneic mouse hosts, as well as into several
species of rats (9, 10). Combined biochemical and electron microscopic
studies have shown epiglycanin to be a high-molecular-weight (5 x ?OS dal-
tons), filamentous glycoprotein rich in terminal sialic acid residues (11 -
14). The removal of sialic acid from the TA3-Ha cell surface by treatment
with neuraminidase serves to unmask the expression of histocompatibility
antigens and thereby decreases the transplantability of these cells into
allogeneic hosts (15 - 17).

The series of studies reported here demonstrate the extremely labile
character of the TA3 ascites tumor cell surface. Incubation of the cells as a
ditute suspension in 0.9% NaCl solution at either 23 °C or 37 °C was found
to produce a time-dependent decrease in the negative surface charge density
that could be inhibited by lowering the solution temperature to 4 °C. A
similar behavior was demonstrated for both the near-diploid TA3-Ha subline
(modal chromosome number = 41) and the hypotetraploid TA3-L subline (modal
chromosome number = 77). .Although the negative surface charge density of
the TA3-L subline i twice that of the TA3-Ha subline (Table 1 and Figs. 1

and 2), both the kinetics and the extent of the temperature-dependent
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reduction in charge density weve nearly indentical for the two tumor sub-
Tines. Additional studies with the TA3-L subline demonstrated the follow-
ing features of this phenomenon: (1) the decrease in charge density is not
attributable to a desorption of acidic mucoproteins that are present in
the ascites fluid during tumor growth in vivo; (2) the membrane content of
sialic acid residues, whfth'accéﬁnt for app%oiimateiy 50% of the surface
charge density; does not decrease in parallel with the charge density at
an incubation temperature of 23 °C; (3) the time-dependent decrease in
surface charge density cén be inhfbitéd‘by'b?bcking cellular metabolism,
either by lowering the solution temperature to 4 °C or by introducing
cyanide ion into the medium at 23 °C .

The histocompatibility properties of TA3 cells were also observed to
change during maintenance of the cells as a dilute suspension in 0.9% NaCl
solution. The alteration in tumor histocompatibility reflects a change in
the expression of transplantation antigens at the cellular surface, and
thus provides further evidence for the occurrence of alterations in mem-
brane integrity. It is interesting to note that nigrosin dye exclusion
tests, which indicate gross alterations in membrane structure and permea-
bility, failed to reflect significant membrane damage in TA3 cells main-
tained in vitro.

The mechanisms underlying the observed changes in membrane properties
of TA3 cells incubated in a 0;9% NaCl solution are not clear. The results
of the present series of experiments suggest that TA3 cells undergo a re-
arrangement of membrane.surface'gt?uctU?gs.thai occurs rapidly.when the

cells are metabolizing. As a consequence, the cellular electric charge
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density and the expression of surface antigens are irreversibly altered.
The possibility that these alterations result from a loss of sialoglyco-
proteins from the TA3 cell membrane during in vitro maintenance appears
unlikely based on the observation that the cellular content of neuramini-
dase-susceptible sialic acid residues did not undergo either time-dependent
or temperature-dependent changes.

In parallel with changes in their surface properties, TA3 cells main-
tained in a 0.9% NaCl solution exhibited a significantly reduced tumorigeni-
city in isogeneic LAFi/J hosts. Although the antigenicity of TA3 cells was
found to increase during maintenance in vitro, evidence was also obtained
that this phenomenon alone cannot account for the observed loss of tumorigenic
potential in vivo. It is conceivable that a decreased proliferative capa-
city of TA3 cells incubated in a 0.9% NaCl solution may result from the
leakage of electrolytes or other cytoplasmic components that are essential
for cell division. The release and/or activation of degradative enzymes
that lead to cellular autolysis could also severely restrict the prolifera-
tive capacity of TA3 cells.

| In conclusion, the maintenance of TA3 ascites cells in a nonphysio-
logical medium composed of an isotonic salt solution promotes the rapid
development of alterations in cellular membrane structure, histocompatis
bility, and proliferative capacity. Aithbugh the mechanisms underlying
these changes have not been fully elucidated, it is evident from the
results presented here that both the rate of onset and the extent of these
adverse.cellular effects can be'mihimized by the use of a low.temperature

during short-term tumor cell maintenance in vitro.
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TABLE 1
Surface charge characteristics of TA3-Ha and TA3-L cells
4 °C electrophoretic  Negative surface
- mobility = 1 S,Dga) ' chargerdeﬂsity(b)
Subline Treatment ' ‘(ﬁmfsec*1/Vécmf1)‘ _ ((i’ou’lombe’m’f'z)
TA3-L None -1,056 + 0.072 2.089 x 107°
>Neuraminidase<c) -0.537 + 0.114 1.062 x 107
TA3-Ha None -0.499 + 0,109 9.87 x 1073
Neuraminidase -0.255 + 0.068 5.0 x 107°
(a)  Electrophoretic mobilities are the average values from messurements on

100 individual cells at 4.0 = 0.1 °C. The cells were centrifugally
washed prior to the mobility measurements, as described in Materials
and Methods.

If the surface charge is treated as being uniformly distributed, then
the center-to-center spacing between charges is 25 g and 17 ﬁ on TA3-Ha
and TA3-L cells, respectively, After neuraminidase treatment to remove
sialic acid residues, the average center-to-center spacing between the
remaining charges on TA3-Ha and TABBL'Ce1TS is, respectively, 35 i and
24 Eo

Neuraminidase incubation conditions are described in the text. Incuba-
tion of control TA3-Ha and TA3-L cells with,heat«iﬂactivated,neuramini=
dase had no significant éffect on the electrophoretic mobility of

either cell 1ine.
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TABLE 2

..........

4 °¢ 0 hr. 2 0.60

+ 0.04

2 hr. 4 0.62 + 0.05

23 °C 0 hr, 2 0.56 + 0.03
2 hr. 4 0.63 = 0.04

(a) Following the incubation of TA3-L cells as a 1% (vol/vol) suspension in
0.9% NaCl solution at pH7 the cells were centrifugally washed four

times and treated with neuraminidase by methods described in the text.



TABLE 3

- 22 .

Growth properties and vital staining of TA3-L cells maintained in vitro

Percent

Do Dty et i st rgitio
conditions factor time (hr,) nigrosin {rad) - TD50
4 °C 1 0 97 0 18
4 °¢ 100 2 97 0 1200
4 °C 100 2 97. - 500 310
23 °C 100 0.5 91 0 2400
23 °C 100 0.5 91 500 2310
23 °C 100 2 88 0 3750
23 °C 100 2 88 500 3760
23 °C + TmM KCN 100 2 94 0 7000
23 °C + TmM KCN 100 2 94 500 5630

(a)  The cells were suspended in 0.9% NaCl solution adjusted to pH 7.0 + 0.1.

(b) The dilution factor is the volume of the suspension relative to the cell

volume 1in undiluted ascites fluid.

(c) The 500 rad whole-body dose of 60

Co radiation was administered two days

prior to the injection of TA3-L cells,
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FIGURE LEGENDS

Fig. 1

The measured electrophoretic mobility (panel A) and the calculated
negative surface charge density (panel B) are shown as a function

of time for a 1% (vol/vol) suspension of hypotetraploid TA3-L cells
in 0.9% NaCl solution at 4, 23 and 37 °C. The solution pH was main-
tained at 7.0 + 0.1 throughout the course of the incubation. Each
point represents the average value of mobility measurements on 10
individual cells carried out within a time interval of approximately
5 min,

The mobility and surface charge density are shown as a function of
time for a 1% (vol/vol) suspension of near-diploid TA3-Ha cells in
0.9% NaCl solution at 4, 23 and 37 °C.

The mobility and surface charge density are plotted as a function of
incubation time at 4 °C and 23 °C for TA3-L cells subjected to four
centrifugal washes (300 x g, 5 min.) prior to suspension in a 0.9%
NaCl solution. For comparison, the mobility and surface charge
density curves obtained for unwashed TA3-L cells are shown as dashed
lines.

The mobility and surface charge density are plotted as a function

of incubation time for TA3-L cells suspended in a 0.9% NaCl solution
containing 1 mM KCN. A time-dependent reduction in mobility is also
shown for TA3-L cells that were suspended at 23 °C in the presence of
KCN for 2 hr., following which the cells were centrifuged and resus-

pended in 0.9% NaCl solution without added KCN.
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The growth kinetics of TA3-L cells are shown for i.p. inocula of

6 x 10° and 6 x 104 cells in normal LAF]/J hosts, and in hosts that
were immunosuppressed by administering a 500 rad whole-body dose of
60C0 radiation prior to tumor transplantation. The TA3-L cells were
incubated as a 1% (vol/vol) suspension in 0.9% NaCl solution at

23 °C for 0.5 hr. prior to injection. Each point on the growth

curves represents the mean value + 1 S.E. of the number of TA3-L

ascites cells determined from measurements on 10 tumor-bearing mice.
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