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Summary. - Binding of the lectin Con A to its ligand on the cell
surface of normal circulating lymphocytes induces capping in
28-32 % of these cells. This Con A cap formation is markedly
decreased in malignant cells from the human hematopoietic
system. Among others, the human lymphoma Daudi cell line
exhibit a cap formation with Con A in only 5-10 % of the cells. In
this study, we found that inactivated influenza viruses induced
changes in the cell surface membrane of Daudi cells resuiting in an
increased percentage of Con A cap forming cells (30-40 %). This
phenomenon occurred independently of viral replication and was
initiated by adsorption of inactivated viral particles or isolated
hemagglutinin and neuraminidase viral glycoproteins. This pheno-
menon may be due to the binding of Con A molecules to viral recep-
tors and to cell receptors leading to crosslinking of Con A receptors
that will induce their mobility and the formation of a cap. Alternati-
vely, experiments performed with cytochalasin B and colchicine
suggest that the viral interaction with the cell membrane may have
induced changes in the cytoskeleton at the level of microtubules.
These changes induced increased lateral movement of the Con
A receptors resulting into formation of a cap.
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Introduction

Cell membranes contain receptors to the lectin Concanavalin A (Con A)
that are generally redistributed in the lateral plane of the membrane and can
form a cap upon ligand contact (Unanue er al., 1972). This cap formation has
been used to demonstrate surface differences between normal and malignant
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were counted and the percentage of caps was calculated.

In neutralization assays, viruses were preincubated with specific rabbit anti-influenza H3IN2
serum for 1 hr at room temperature and then incubated with Daudi cells. To test the effect of the
viral inhibitor Ama%mdme hydrochloride (Sigma), cells were first treated with Amantadine at 300
ug/mifor 1 hr at 37°C then incubated with the viral preparations. Colchicine and cytochalasin B,
drugs reacting with the cytoskeleton, were added to the cells at 48 hrs post interaction with the
viral prcparation Cells were washed and treated for 30 min at 37°C with colchicine (Sigma) at
10"*M in PBS or with cytochalasin B (Sigma) at 10 ug/ml in DMSO, then cells were tested for
F-Con A binding.

Results

Effect of influenza virus preparations on the ability of Daudi cells to form a cap
Sollowing Con A binding

The human lymphoma cells Daudi have demonstrated a reduced ability to
form a cap following binding of F-Con A. Only 6-9 % cells formed a cap with
Con A after 2-72 hrs in culture (Table 1) while about 26 % of normal peripheral
blood lymphocytes can form a cap with Con A. This decrease in the percent
Daudi cells forming a cap with Con A was used to monitor potential alterations
of the Daudi cell membrane following interaction with influenza viruses. Cells
were incubated for 2-72 hrs with viral preparations of X47 recombinant

Table 1. Increase in the percent of Daudi cells forming a cap with Con A following interaction
with inactivated influenza virus

Percent cells with cap

Incubation time

(hours) 2 hr 24 hr 48 hr 72 hr
Cells

Daudi 6+ 0.8* 7404 9+ 1.1 7407

Daudi-XA 16+24 S+1 2%0.5 11

Daudi-X56 14+11 21+ 0.7 23+2 23+1.5

Daudi-XF 18+ 1.6 211 30+ 1.7 31+12

Daudi-XFA 20 23+0.3 23104 22+0.2

Daudi cells were incubated for 2-72 hrs with influenza virus X47 at m.o.i. of 100-1000 EIDs/ cell.
Preparations of the active virus (XA) or virus inactivated by heat (X56) or formalin (XF) were
used. A preparation of isolated viral surface glycoproteins consisting of hemagglutinin and neura-
minidase (XFA) was also tested. At each time point, cells were tested for Con A-cap formation as
desc;lged ln6Mater/als and Methods. The percent of Con A-capping cells in normal lymphocytes
was 26 + 0.6,

*+S.E. The data is presented as the mean of 4 experiments + S.E.
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Table 2. Con A cap formation of Daudi cells interacted with X47 (H3N2) in the presence of

amantadine
Percent cells with cap
Incubation time
(hours) 2 hr 24 hr

Daudi 7 8
Daudi + Amantadine 7 8
Daudi-XA 13 6
Daudi-XA + Amantadine 12 40
Daudi-X56 16 19
Daudi-X56 + Amantadine 15 22
Daudi-XF 16 20
Daudi-XF + Amantadine 14 21

Daudi cells were pretreated with amantadine for 1 hr at 37°C and then incubated with the viral
preparations XA, X56 or XF. At 2 or 24 hrs cell-virus interaction, cells were tested with F-Con A as
described in Materials and Methods.

(Schreiner & Unanue, 1976; De Petris, 1974; Albertini et al., 1977). Con A
capping was inhibited by treatment of the cells with cytochalasin B that acts on
microfilaments (Schreiner & Unanue, 1976; De Petris, 1974). In contrast,
colchicine that causes disassembly of microtubules, increased the mobility of
receptors resulting into a cap formation (Schreiner & Unanue, 1976; Albertini
et al, 1977). To determine the influence of the cytoskeleton on the increased
Con A cap formation observed in Daudi-XF cells, colchicine or cytochalasin B
were added to Daudi cells preincubated with XF for 48 hrs. Colchicine caused
an increased cap formation with Con A in untreated Daudi cells (from 5 % to
31 % capping cells) while cytochalasin B did not affect Con A capping (Table 3).
However, the treatment of Daudi cells with the combination of both drugs
resulted in a low percentage of cell capping (10 %). Colchicine enhanced the
Con A cap formation in Daudi-XF cells (from 22 % to 58 % capping cells). Cyto-
chalasin B did not alter the Con A capping of Daudi-XF cells. Addition of both
drugs reversed the effect otained by colchicine alone (Table 3) as shown
previously (De Petris, 1974; Albertini et al., 1977). Interestingly, preincubation
of Daudi-XF cells with F-Con A followed by addition of cytochalasin B, main-
tained the increased percentage of cells in cap formation (21 %) (Table 3).
Thus, the microfilaments do not seem to play a role in this phenomenon. It
seems that XF interaction with Daudi cells causes an increase in the mobility of
Con A receptors probably by interacting at the level of the microtubules.
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raction with influenza viruses (unpublished data) although these cells bear
receptors to influenza virus (Woodruff & Woodruff, 1974).

Acknowledgements. We thank Dr. T. Pugatsch for helpful discussions with the manuscript.

Abbreviations: XA, active X47 influenza virus; X56, heated X47 virus; XF, formalin inactivated
virus; m.o.i., multiplicity of infection; HA, hemagglutinin; NA, neuraminidase; XFA, preparation
of HA and NA; EIDsp, 50 % endpoint egg infectious dose.
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