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FIG. 4. Electron micrographs of wild-type (wt) virus particles (from Leishmania sp. strain MHOMIBR/75/M4147), full-length baculovirus-
expressed capsid protein (C), deletion mutant Ni, deletion mutant Ni after dialysis (Nid), deletion mutant N2, deletion mutant N3, deletion
mutant Ii, deletion mutant 12, deletion mutant Ci, deletion mutant C2, and addition mutant C3. Magnification, >K115,000.
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ful RNA packaging and encapsidation system, this region must
be expressed internally to the assembled particles and bind
heterologous RNAs. While this domain is expressed and
particles still retain the ability to assemble, RNA has yet to be
demonstrated within the particles, and RNA binding ability
has not been established with the expressed C3 mutant protein.
While further manipulations will be required to develop an
RNA packaging system, the C3 mutant did provide us with
valuable clues about the structure of the capsid. The presence
of internal structures upon addition to the C terminus indicates
that the added residues are likely to be internal to the viruslike
particle, which is supportive of the predicted replicative model
(11). Also, while the sequence of the C3 mutant predicted a
protein indistinguishable in size from the full-length capsid, the
C3 mutant electrophoresed anomalously large. When purified
by sucrose gradient, the mutant capsid produced a doublet
similar to what has been seen with the full-length baculovirus-
expressed capsid as well as the native LRV1-4 particles.
Interestingly, while the expressed protein appears anomalously
large, the faster-migrating species ofC3 is the same size as the
faster-migrating species produced from the wild-type capsid.
This finding, while not conclusive, supports the notion that the
capsid is cleaved at the C terminus.
The ultimate goal of this work is to devise an RNA

packaging and delivery system for Leishmania species. At this
time, transfer of DNA via electroporation is commonly in use,
but there has never been a successful transfer of RNA into
Leishmania cells. This inability could be due to the rigors of
electroporation and the relative instability of RNA. Transfor-
mation via electroporation of DNA into Leishmania cells also
requires large quantities of DNA. Typical transformation
protocols yield about two transformants per microgram of
DNA and require weeks for the transformant to outgrow
untransformed cells in culture, further diminishing the likeli-
hood that direct electroporation could be used for a transient
RNA based transfection. Electroporation of whole LRV1 (1)
virus particles into heterologously infected Leishmania cells
gave a transient infection that did not persist. Infection of
uninfected Leishmania cells also resulted in a transient infec-
tion which persisted longer than the heterologous infection of
infected cells but did not require electroporation. These results
suggest that the capsid protein may be used for the transfer of
macromolecules into Leishmania cells.
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