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Abstract—EBV-conversion of the originally EBV-negative Ramos and BJAB
lymphoma lines has led to an increased frequency of C3 receptor positive and a
decreased incidence of Fc receptor positive cells in the population. The concentration of
C3 receptors per cell has increased as well. This finding supports the view that EBV-
conversion leads to a modification of surface architecture which, in turn, may explain

the changes in nutritional and other biological properties.

INTRODUCTION

EpsTEIN-Barr virus (EBV) transforms normal
B-lymphocytes into immortal lines that can
acquire a certain oncogenic potential. It is
important to explore the phenotypic effects of
this transformation. In experimental onco-
genic (transforming) DNA and RNA virus
systems, the study of phenotypic changes at
the cell level has given considerable insights
into the mechanism of transformation.

One approach to explore the phenotypic
consequences of EBV-transformation would be
to compare normal, resting B-lymphocytes
with EBV-transformed, established lines.
However, EBV acts as a polyclonal B-cell
activator; it induces immunoglobulin secretion
and cellular DNA synthesis [1]. For this
reason, comparisons between resting
B-lymphocytes and derived, EBV-transformed
lines, while informative, do not specifically
focus on the phenotypic changes that are due
to the presence of the viral genome as such.
Subtle, virally induced changes can be ob-
scured by the massive, pleiotropic activation
process. A more sharply focused analysis can
be performed by comparing EBV-negative
human lymphoma lines of B-cell origin, with
their own n vitro EBV-converted sublines.

We have previously described two EBV-
negative but EBV-convertible lymphoma
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lines, BJAB and Ramos. The former is an
exceptional, EBV-negative African Burkitt-like
lymphoma [2], while the latter is a typical
EBV-negative American Burkitt lymphoma
[3]. We have established multiple in wvitro
EBV-converted sublines from both, by in vitro
infection and selection [4—6]. Comparisons be-
tween the original BJAB and Ramos lines and
their EBV-converted derivatives showed no
detectable changes in chromosomal consti-
tution, HLA expression or surface immunoglo-
bulin markers. However, there were profound
changes in nutritional and surface characteris-
tics, i.e., increased resistance to saturation
conditions, decreased serum dependence, de-
creased requirements for dialysable serum fac-
tors [7-9], decreased capping of various mem-
brane constituents, increased lectine aggluti-
nability [10-12], and increased activation of
the alternate complement pathway [13]. The
evidence suggests that EBV-conversion is ac-
companied by important modifications of sur-
face architecture: it is intriguing that they
resemble some of the changes associated with
classical monolayer transformation by both
RNA (Rous, MSV) and DNA (SV40, poly-
oma, adeno)-viruses.

In order to check the suggestive but largely
indirect evidence of membrane rearrange-
ments upon EBV-conversion from a previously
unexplored angle, we have examined the ex-
pression of two typical lymphocyte markers,
Fc and C3 receptors, by a semiquantitative
rosetting technique with isotope labelled mar-
kers [14]. Pronounced changes were found in
the expression of both receptors.
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MATERIALS AND METHODS

Cell lines

The origin and properties of the EBV-
negative BJAB and Ramos lymphoma lines
were described previously [2,3]. We have
used three EBV-converted, EBNA and EBV-
DNA positive sublines of BJAB, BJAB/B95-8,
BJAB/HR1K and E95A/BJAB and five EBV-
converted sublines of Ramos, namely EHR-
A/Ramos, Ramos/B93-8, II-WA-Ramos, AW-
Ramos and Ramos/HRIK [5,15]. All lines
were propagated as stationary suspension cul-
tures, on RPMI medium with 109 fetal calf
serum.

Measurements of surface Fc and C3 receptors

Cultured cells were washed twice in an 1:1
mixture of Hank’s balanced salt solution and
isotonic phosphate buffer, pH 7.2 and suspen-
ded to a concentration of 4 x 10° ml. No more
than 59, of the cells were lost during this
procedure. There was no detectable aggre-
gation. Fc and CG3 receptors were assayed by
the previously described isotope labelled mar-
ker cell technique [14]. The procedure can be
summarized as follows:

Three test tubes were filled with 1 ml wash-
ed cell suspension, adjusted to the same
concentration. One millilitre of EA marker
cells (viz. sheep erythrocytes sensitized with
1/4 agglutinating titer of rabbit-anti-E-IgG-
antibodies) was incubated with the target
cells in one tube, to estimate the frequency of
Fc receptor positive target cells= L'

One millilitre of EAC marker cells (viz.
sheep erythrocytes sensitized with 1/4 agglu-
tinating titer of rabbit-anti-E-IgM-antibodies
plus Complement C3) were incubated with
the target cells in the second tube, to estimate
the frequency of C3 receptor positive target
cell=L%.

In the third tube, the cells were incubated
with 0.5ml EA and 0.5ml EAC marker cells,
to assess the number of target cells with Fc
and/or C3 receptors =L,

Since Fc and C3 receptors arc simul-
taneously expressed on the surface of some
target cells, we have used the previously de-
scribed formula [14] to compute the number
of cells with only Fc receptorszL'l““l the num-
ber of cells with only C3 receptors =L/ and
the number of cells with both Fc and C3
receptors = L5,

Using radioactive °°Tc labelled EA and
31Cr labelled EAC marker cells, the mean
number of marker cells per rosette was calcu-

lated as a semiquantitative mecasure of the
number of Fc and C3 receptors on L, LI,
and L¥"®_ Details of this calculation and
various control experiments have been de-
scribed by J¢nsson and Christensen [14].

RESULTS

As shown in Tablesl and 2, EBV-
converted Ramos and BJAB cells showed an
increase in the number of C3-receptors per
EAC rosetting cell, both in the LF*"® and on
L' fractions.

There was also a switch, as a rule, from
‘non-marginal’ to ‘marginal’ situations, pre-
viously defined as a higher number of Yc
receptor per L'"® than per LI¥l suggesting
a change of the cells from L' via LF"® (o
JAS [14}

The appearance of marginal situations after
conversion implies that the percentage num-
ber of L*¥ and LIl decreased in the con-
verted BJAB populations while the mean
number of determined EA marker cells per
L and per L¥"® decreased in the con-
verted Ramos lines. In two converted sub-
lines, BJAB/B95-8 and EHR-A/Ramos, the
changes were so pronounced that the whole
L™ fraction disappeared. In the II-WA-
Ramos subline, the same tendency was so
strong that we could record the highest num-
ber of C3 receptors per LI% ever seen cor-
responding to 46.9 EAC marker cells per
LI% together with complete obscuring of the
LY fraction.

In both EBV negative cell lines the relative
frequency of L% and LIl was higher than of
LY and L™, However, BJAB contained a
relatively larger frequency of Fc receptor pos-
itive cells and a higher percentage of LF°"¢3
than Ramos. Ramos had a higher concen-
tration of C3 receptors than BJAB. This may
cxplain why the cells of the converted Ramos

sublines had more C3 receptors than the
converted BJAB cells.

DISCUSSION

We have shown that EBV conversion has
brought about a change in the surface re-
ceptor expression of both the BJAB and the
Ramos cells. The two lines differed at the
point of departure since Ramos showed a
higher expression of C3 receptors and BJAB
expressed relatively more Fe receptors. In
spite of this difference, EBV-conversion cha-
nged both cell lines in the same direction,
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with a relative increase of C3 receptors and a
relative decrease of Fc receptors per cell. This
was reflected by the change in the total
proportion of receptor positive cells and also
by the receptor density per cell.

These observations clearly support the view
that EBV-conversion leads to membrane re-
arrangements. Conceivably, the change in
membrane structure may be responsible for

the changed nutritional requirements. In
Holley’s view [16], the changed serum re-
quirements are due to a changed expression of
appropriate surface receptors.

The increased expression of C3 receptors
may be related to the increased ability of the
EBV-converted cell lines to activate the alter-
nate complement pathway [13].
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