
JOURNAL OF VIRoLOGY, Aug. 1975, p. 443-446
Copyright 0 1975 American Society for Microbiology

Vol. 16, No. 2
Printed in U.S.A.

NOTES

Further Evidence for the Existence of a Viral Envelope Protein
Defect in the Bryan High-Titer Strain of Rous Sarcoma Virus

HAJIME OGURA* AND ROBERT FRIIS

Institut fUir Virologie Fachbereich Humanmedizin, Justus-Liebig-Universitat, 6300 Giessen, West Germany

Received for publication 18 March 1975

Electron microscopy observations of purified Bryan high-titer Rous sarcoma

virus (BH RSV) using the freeze-drying technique showed that progeny made in
the absence of a helper virus lacked visible surface projections or spikes.
Phenotypic mixing experiments employing BH RSV and a thermolabile mutant
of vesicular stomatitis virus, tl 17, yielded no evidence of pseudotype formation.
Since tl 17 is known to be defective for an envelope glycoprotein, the lack of
successful phenotypic mixing with BH RSV is consistent with the observed
absence of viral spikes.

The isolation of "nonproducer" transformed
cells after infection of chicken embryo cells with
the Bryan high-titer strain of Rous sarcoma
virus (BH RSV), the subsequent finding that
production of infectious sarcoma virus could be
rescued from such cells by superinfection with
helper avian leukosis viruses, and finally the
demonstration that the host range and type
specificity of the resulting rescued sarcoma
virus depended entirely on the helper virus used
led to the hypothesis that BH RSV was a
defective virus unable to make functional viral
envelope proteins (5, 6). This hypothesis is
borne out by analysis of the structural proteins
of BH RSV (-) which has shown that, in fact,
the major viral envelope glycoproteins, gp85
and gp37, are either absent or modified in their
properties (12).
The experiments to be described in this

communication present further evidence con-
sistent with this hypothesis but which have
been obtained from quite different technical
approaches.

Cell lines obtained from single transformed
cell colonies produced in soft agar suspension by
BH RSV-infected Japanese quail embryo cells
have been in culture since November 1971 (3).
In particular, for these investigations a cell line
designated BH RSV( - )Q clone 3, a nonpro-
ducer, and a cell line designated BH RSV (chf)Q
clone 4, a producer of infectious virus at high
titers, have been used. BH RSV(chf)Q clone 4
inadvertently became infected with chf (7), the
helper virus used in preparation of the original

BH RSV stock, simultaneously with the initial
BH RSV infection. That BH RSV(- )Q clone 3
is indeed infected with BH RSV has been
demonstrated in the following ways: (i) produc-
tion of sarcoma virus may be readily rescued
from these cells by inoculation of as little as one
infectious interfering unit of avian leukosis
virus; (ii) noninfectious BH RSV( -) from these
cells has been shown to be capable of establish-
ing infection and transformation if introduced
into cells by Sendai virus-mediated fusion
(Young C. Chen, personal communication); and
(iii) noninfectious BH RSV(-) from this cell
line has been radioactively labeled and ana-
lyzed for its constituent viral structural proteins
(M. S. Halpern, personal communication).
For the electron microscopy experiments to

be described, virus was purified from medium
supernatants harvested every 12 h. Purification
was accomplished without pelleting the virus;
rather, centrifugation into a cushion of 55%
sucrose, followed by equilibrium density gradi-
ent centrifugation through a gradient of 20 to
55% sucrose, was used. The visible virus band
was recovered by puncturing the bottom of the
tube and collecting fractions. After adding a
hydrophilic agent, Bacitracin (4), the virus in
these bands was adsorbed onto electron micro-
scope grids bearing a carbon-coated Pioloform
membrane. The grids were rinsed with phos-
phate-buffered saline (pH 7.2), contrasted with
a 2% phosphotungstic acid (pH 7.2) solution,
and subjected to freeze-drying (10) using Balz-
er's freeze-etching apparatus.
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FIG. 1. (a) Freeze-dried BH RSV( -) after contrasting with 2% phosphotungstic acid. Note the lack of spikes
on the surface of virus particles. (b) Freeze-dried BH RSV(chf) prepared as for Fig. la. Note the presence of
spikes on the surface of virus particles. Bar represents 100 nm.
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lacking precisely the genetic information for
gp85.
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