












DISCUSSION

Our labeling results with PRD1 are simply summarized. An
antibody to P3 labeled many sites on the virion surface. This is
consistent with the biochemical and structural results that show
it to be the major structural protein forming the virion shell (8,
13, 14, 46). The labeling with antibodies directed against pro-
teins P2, P5, and P31 was consistent with their presence at
most of the vertices. The labeling with antibodies to P6, P11,
and P20 supported their localization to the same unique vertex.
Double labeling showed the unique nature of this vertex in that
labeling with antibodies to P20 inhibited subsequent labeling
with P6. Labeling with antibodies to P2, P5, or P31 did not
inhibit labeling with antibodies to the unique vertex compo-
nent P6.

We are able to interpret our labeling results functionally
because of the wealth of biochemical and genetic data that are
available for this membrane virus. Our data and recent genetic
evidence (53a) support a division of the 12 vertices into two
classes. Of the 12 vertices, 11 correspond to the location of the
three proteins in the receptor binding complex. We refer to
this class as the initial binding vertex. The later events in
infection that result in penetration of the DNA through the
target cell wall occur through the twelfth vertex that is also
responsible for the initial packaging of the genome. We refer
to this as the translocation vertex. Whether any of the unique
vertex proteins are involved in the initiation of particle assem-
bly to assure the presence of the single vertex is an intriguing
question. P11- and P20-deficient mutants are not compromised
for particle assembly. This question will remain open until a
P6-deficient mutant becomes available.

How does this arrangement of initial binding and transloca-
tion vertices function? This work, in combination with recent
genetic evidence (53a), shows that P6, P9, P20, and P22 are all

FIG. 5. The binding and translocation vertices. The labeling of wt PRD1 with antibodies directed against a binding vertex component
(A) (anti-P31) contrasted with labeling of translocation vertex components (B) (anti-P11). The anti-P31 in panel A was visualized with protein A
coupled to 5-nm gold. P31 is known to be involved in the receptor binding complex. The anti-P11 in panel B was visualized with anti-mouse IgG
coupled to 10-nm gold. P11 is known to be involved in the DNA delivery that leads to infection and translocation of the genome into the target
cell.

FIG. 6. Quantitation of labeling results. The percentages of virions
are plotted against the number of sites labeled on each particle. Panel
A shows the distribution for antibodies that label the initial binding
vertices (anti-P2, anti-P5, and anti-P31). Panel B shows the distribution
for the antibodies that label the translocation vertex (anti-P6, anti-P11,
and anti-P20).
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involved in packaging and reside at the same vertex. The pres-
ence of P11 indicates that it is also the site of DNA exit (24).
It may seem paradoxical that the major receptor binding pro-
tein, P2, is found at the other 11 vertices of the particle;
however, it reveals the nature of the interaction of this mem-
brane virus with the host.

The fact that the initial binding is reversible (23) and that a
further transition must occur prior to permanent binding and
infection is consistent with the infection pathways of other
membrane-containing viruses such as influenza virus, Semliki
Forest virus, and human immunodeficiency virus (19, 30, 48,
49). In these mammalian viruses, the process of infection is
multistep. A weak initial binding concentrates the virus near
the target cell and allows it to search the cell surface for a
productive binding site (36, 38, 53a). Only at the correct and
productive binding site does the virus trigger its permanent
binding and infection. The distinct multiple vertices of PRD1
accomplish searching followed by triggering similar to that
seen in other membrane viruses.
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