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Plate 1 Examples of monosynaptic tracing of neuronal connections with RABV. Interneurones
of the spinal cord which are directly connected to motor neurones of the left (green) and right (red)
quadriceps muscle. The yellow interneurone is connected to both right and left motoneurones. G
gene-deficient RABV expressing GFP (SADA G-eGFP) or RFP (SADA G-RFP) were injected
into the right or left muscle, respectively, and there infect motor neurones expressing RABV
G from an AAV vector. The G protein mediates a single transsynaptic spread of RABV to the
postsynaptic interneurones.

Source: Kindly provided by Anna Stepien and Silvia Arber, University of Basel.

Plate 2 Direct connections of right and left hippocampal neurones in the mouse brain. The CA3
region in the right hippocampus (yellow) was injected with an AAV vector expressing TVA, td-
tomato, and RABV G protein. Subsequent selective infection of TVA-expressing neurones with
the RABV SADA G-eGFP pseudotyped with EnvA is indicated by yellow. Green staining indi-
cates neurones infected by transsynaptic spread of SADA G-eGFP and reveals direct connections
between left and right hemispheres.

Source: Kindly provided by Martin Schwarz, MPIMF Heidelberg.
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© 2013 John Wiley & Sons, Ltd. Published 2013 by John Wiley & Sons, Ltd.



Plate 3  Schematic representations of the mini-genome (left) and recombinant measles virus (right) rescue sys-
tems used to study transcription and replication and to generate tM Vs respectively. T7 bacteriophage DNA-dependent
RNA polymerase (DdRp) is supplied by a recombinant host-range adapted vaccinia virus (MVA-T7). The transcrip-
tase recognises the T7 promoter engineered into the plasmid backbone to generate either a negative sensed mini-
genome RNA or a full-length genome positive sensed transcript. Presence of T7 terminators (T7¢) leads to the
detachment of the transcriptase from the DNA template. Nascent RNA transcripts contain a hepatitis 8 ribozyme
at the 3’ end (dashed red line). Formation of the secondary structure leads to the autocatalytic cleavage of the T7
transcript in cis. This generates minigenome or genome length transcripts which conform to the ‘rule of six’. The
minigenome is flanked by leader (Le) and trailer (Tr) sequences and the antigenome is flanked by leader comple-
ment (LeC) and trailer complement (TrC) sequences. Co-transfection of three helper plasmids which also contain
T7 promoters and the open reading frames encoding the virus N (green rhombus), P (blue circle) and L (yellow
ring) proteins allows the formation of either a negative sensed minigenomic (—)RNP or a positive sensed antige-
nomic (+)RNP. The L and P proteins function as a transcriptase on the minigenomic (—)RNP producing a single
capped (red circle) and polyadenylated (AA) mRNA containing the open reading frame (ORF) of a reporter protein
such as enhanced green fluorescent protein (green barrel), enhanced cyan fluorescent protein (cyan barrel), enhanced
yellow fluorescent protein (yellow barrel) or HcRed (red barrel). The L and P proteins also function as a replicase
generating (4+)RNP minigenomes from the (—)RNP template. These (+)RNP minigenomes are in turn replicated to
produce additional (—)RNP minigenomes. Expression of the fluorescent proteins is detected by UV microscopy in
single cells (inset) when the system is driven exclusively by cotransfected plasmids or in multinucleated syncytia
when the minigenome replication/transcription assay is driven by a superinfecting MV. In recombinant measles virus
rescue the L and P proteins initially act as a replicase using the positive sensed antigenomic (+)RNP to generate the
negative sensed genomic (—)RNP. This is the basic unit of infectivity of MV and the L and P proteins function as a
transcriptase on this full-length (—)RNP producing six capped and polyadenylated mRNAs containing the N, P, M
(cyan crescent), F (blue arrow), H (green bullet) and L gene ORFs. Translation of these proteins allows assembly of
virions at the plasma membrane. When virions are examined by electron cryotomography the M protein can be seen
coating the RNP (0.8 nm thick slice from a tomogram, scale bar 100 nm). The herringbone structure of the (—)RNP
is clearly visible within the virion, a schematic (—)RNP is overlaid for comparison (left panel). A fringe of spikes of
the F and H fusion complex decorates the membrane of the virion; these are represented schematically at a higher
magnification on the same tomograph. Recombinant MVs based on clinical isolates expressing fluorescent proteins
from additional transcription units have been invaluable in illuminating viral pathogenesis. These viruses permit the
microscopic imaging of virus infected cells with unprecedented levels of sensitivity, for example in epithelia (center
panel). They also allow macroscopic imaging and targeted pathology to be performed at the time of necropsy, for
example in the gut associated lymphoid tissue of a macaque (right panel).



Plate 4 Recombinant Bunyamwera virus expressing GFP-Gc fusion protein. (a) Schematics of
the chimeric glycoprotein and recombinant virus (rBUNGc-eGFP) are shown on the left. On the
right is supernatant fluid from infected cells examined under UV light showing autofluoresent
virus particles. (b) BSR-T7/5 cells were infected for 8 h with rBUNGc-eGFP at an MOI of 1
PFU/ cell, fixed and co-stained with anti-tubulin antibody (in red). The virus factory in the Golgi
region of the cell and autofluorescent progeny virus particles are indicated. (c) Detail of virus
budding at the Golgi. BSRT7/5 cells were infected with rBUNGc-eGFP and co-stained with an-
tibodies to the Golgi marker GM130 (in red). Colocalization between Gce proteins and the Golgi
protein are shown in yellow in the merged image, and the enlarged image shows budding virions.
Source: Adapted from Shi et al., (2010). Copyright (C) American Society for Microbiology. Jour-
nal of Virology, Vol. 84, 2010, p. 8460-8469. doi:10.1128/JVI1.00902-10.



Plate 5 (a) Schematic representation of the mammalian orthoreovirus. The virus contains a non-
enveloped icosahedral capsid, containing 10 dsRNA segments. These encode the structural pro-
teins: five proteins comprise the inner capsid, and the three others form the outer capsid. The
positions of the various capsid components are indicated. (b) Schematic representation of the re-
ovirus’ genome replication. After cell entry the viral particle is partially uncoated, and penetrates
the endosomal membrane. In the cytoplasm the primary transcription process yields capped plus-
strand RNA molecules, which are translated and can associate with the newly assembled cores. In
the cores these transcripts serve as templates for minus-strand synthesis yielding double-stranded
RNA. Subsequently the secondary transcription process yields uncapped transcripts which are
translated and associate with the new core particles. Minus-strand synthesis proceeds to yield
double-stranded RNA genome segments. The particles mature and egress from the cells. In the
figure only one of the genome segments is drawn.



