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with membrane gangliosides, it is possible that interferon and rabies virus may
share a common binding site or a partial binding site to a lipid component
located on the cell membrane. It is also possible that one substance may alter
the binding behavior of the other. This report investigates the effect that inter-

feron has on the rabies virus receptor sites located on mouse neuroblastoma
cells.

Materials and Methods

Cells and virus. Mouse neuroblastoma cells (MNA) from the cell line of A/J (H-2,) (Wiktor et
al., 1977) were obtained from the Centers for Disease Control in Atlanta Georgia. MNA cells were
grown in Eagle’s minimum essential media supplemented with 10 % fetal calf serum, 2% L-gluta-
mine, and 2% minimum essential media vitamins (EMEM). The Challenge Virus Standard (CVS)
strain of rabies virus was used throughout this study. Virus was produced in MNA cells and puri-
fied as previously described (Sokol, 1969). Labelled CVS was prepared by infecting monolayers of
MNA cells with CVS for one at a multiplicity of infection (MOI) of 0.1. Infected cell layers were
maintained in Eagle’s minimum essential media deﬁcnent in L-Leucine supplemented with 0.1 %
bovine serum albumin (BSA) and 10 370 MBg/ml of *H L-Leucine. Viral protein was determined
uging a Pierce micro MCA protein assay (Rockford, llinois). Viral titre was calculated in fluores-
cing focus units (FFU) as described (Smith et al., 1973, Wunner, 1985). Purified unlabelled and
labelled CVS were stored at -80 °C until needed.

Interferon. Purified mouse alpha interferon (Mu IFN-a) with a molecular weight of 27-28 kD
was purchased from Lee Biomolecular Research Laboratories, Inc. (San Diego, California). MNA
cells were assayed to confirm their susceptibility to the antiviral effects of Mu IFN-a as previously
reported (Marcovistz et al., 1987). MNA cells were treated with 20 International Units (1.U.) of Mu
IFN-a, incubated for 20 hrs at 37 °C and then infected with unlabelled CVS at a MOI of 10 FFU/
cell. At 24 and 48 hrs cells were fixed, stained with FITC-labelled anti-rabies antibody, and
examined for fluorescence.

Saturation of MNA cell receptor sites. MNA cells were seeded in 96 well flat bottom plates at a
concentration of 20,000 cells/well and incubated overnight at 37 °C. Plates containing mono-
layered cells were removed from the incubator and cooled to 4 °C. All further experimental proce-
dures and reagents were maintained at 4 °C. The cell layer was washed twice with 0.01 mol/l
physiological saline buffer pH 7.5 (PBS). After removal of the PBS, 1.8 ug, 4.5 ug, 14.4 ug, 21. 6,ug
and 28 7 ug of punﬁcd H-CVS were added to individual wells and incubated at 4 °C for 90 min.
The *H-CVS was removed and the cell layer washed gently with PBS. The PBS was removed and
the MNA cells with attached *H-CVS were suspended in 0.05 ml of 0.1 N NaOH. The suspended
MNA cells with celi-associated *H-CVS were placed in vials containing four ml of Beckman Ready
Safe liquid scintillation fluid and counted for one minute in a Beckman LS1701 Lic&uid Scintilla-
tion counter. Viral titer and the number of counts per minute (CPM)/ug of purified "H-CVS were
calculated. The amount of cell-associated viral Protcm was estimated by dividing the total CPM
attached to the cells by the CPM/ug of purified “"H-CVS. The experiment was conducted in tripli-
cate and mean values were calculated for each volume of H-CVS added to the cells.

Determination of specific and non-specific binding. Non-specific binding of *H-CVS was deter-
mined using a cold competition assay. MNA cells were seeded in 96 well microtiter plates at a
concentration of 20,000 cells/well. Cells were allowed to monolayer overnight at 37 °C and then
placed on ice at 4 °C for the remained of the experiment. The EMEM was removed and the cell
layer was washcd with cold PBS. Cells were mfected in triplicate with either 1,000 ug of unlabelled
and 12.5 ug of *H-CVS or with 12.5 ug of H-CVS alone. At 30, 60, 120, and 180 min the virus
inoculum was removed and the cell layer washed with cold PBS. Cell associated virus was
collected as described above and counted for one min in a scintillation counter. The amount of
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Influence of Mu IFN-a on the binding of *H-CVS to MNA cells

Treatment of MNA cells with Mu IFN-a for 20 hrs prior to exposure to
SH-CVS caused an initial increase in viral binding (Fig. 2). The total amount of
3H-CVS bound to Mu IFN-q primed cells reached saturation at 30 min post-
-exposure. The mean amount of total *H-CVS needed to saturate primed cells
after 30 min was 0.68 ug (Table 1).

Association of increased binding to productive infection

Unprimed MNA cells began to produce rabies virus 32 hrs after they were
exposed to CVS. The virus titer continued to rise until the experiment was
terminated at 48 hrs. A productive infection did not occur during the 48 hr
sample time in MNA cells pretreated with Mu IFN-zand then exposed to CVS.

Table 1. Saturation of MNA cells primed with Mu IFN-q

Time of Micrograms of *H-CVS protein
adsorbance Non-

(minutes) Total specific Specific

1 0.19 0.03 0.16

5 0.20 0.03 0.17

15 0.36 0.07 0.29

30 0.68 0.31 0.37

60 0.68 0.29 0.38

120 0.69 0.29 0.40

180 0.72 0.30 0.42

H.CVS protein bound to MNA cells primed with 20 L.U. of Mu IFN-afor 20 hrs. Cells were incu-
bated with *H-CVS at 4 °C. At each sample time cells were washed with cold PBS and assayed for
cell-bound radioactivity, Each data value represents the mean of three experiment.
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primed with Mu IFN-a will help to identify specific membrane receptors to
rabies virus and may lead to more useful treatment for persons exposed to
rabies.
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