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SUMMARY

The proein G (p(y sequence of rhabdoviruses
is well counserved among the same genuses {vesicular
stomatitis, rabies, 21c.} but unrelated among them. The
pG has ~ 500 amino acids (aa). 2-6 glicosyiation sites,
i2-16 conserved cysteines, 2-3 conserved hydroupiiobic
hepiad-repeats, a removed aming (erminal  signal
peptide, a carboxy transmembrane pepitide and =z
carboxy terminal cytoplasmic domain, The p{} forms
rimers responsibie for the dinding of these viruses 10
e host cell recepior(s) and for the low-pH fusion of
the viral and host membranas. A few host celiular
proteins have been identified as rhabdoviral recepiors
lacetyicholine receptor.  fibronectin, etc.). MAR
mutanis have been used to map pG regions potentiaily
iinporiant for the interactions with the host receptor.
Binding of pG to anionic iipids has been also
demonstrated and the p4 regions implicated in the
binding mapped. However, more rhabdoviral receptors
are yat o be identified and the relationships among
them need to be further invastigated. {Jmﬁrazy 1o many
sther enveloped viruses, in rhabdoviruses there is no
proteolytic proccessing of the pG w expose a fusion
peptide and the conformational changes needed for iow-
ph fusion aie reversible. Fusion defective mutants and
ow-pH MAR mutanis have been used 10 map regions
of pG that might wake part in the fusion processes, but
there is not yet a mechanism that will explain how
fusion does occur. All the above mentioned data make
the rhabdoviral fusion an intriging new subject to study
viral entry in the host cells.

THE EARLY §STEPS IN RHABDOVIRAL
INFECTION

Rhabdoviral infections initiate by binding of the
virus to specific cellular outer membrane host
receptor(s} and are followed by z low pH-dependent
fusion of the viral and cellular membranes after being
mken up by the cells. The protein G (pG) of the

fection

rhabdoviral wrimeric spikes is implicated in all the
5ieps.

AYANCES IN THE p( STRUCTURE

General function saad  structure. One
rhabdovirus particle contains around 430 trimers made
of pG. each of which forms protruding 84 A spikes
(35, 36: The p(i initistes virus avachment o cefl
receptor{s) {86) and contains the fusion properties of
the virus dgetectable ar pH <€ 6 in vesicular stomatitis
virus. VSV (43, 78, 79:. i rabies virus, RV {35) and
i viral haemorrhagic svn? cac nia virus, VHSV, =z
rhabdovius infecting fish (27, 4 ’%‘he p(i is aiso the
marget for the host neutralizing asiibodies {Abs) in V8V
{42y, VHSYV (53, %‘;f{:um;s hagmatopoistic necrosis,
THNV (26) and RV (6, |

All the p(G of ?habéovirases have zround 500 aa
including a signal pep*{éffe which is removed in the
mature pG, 2-6 pmvm 1 giycosilation sites, 12-16
conserved cysiein residues, 2-3 conserved regions of
hydrophobic heptad-repeats {14}, a transmembrane
highly hydrophobic sezggeme and an hydrophilic
cytoplasinic carboxy-terminal peptide il with 2
acylawed sites {13).

A recent atigniment including the p& sequences
fram severai rhabdovirus genuses. V8V, RV, VHSY,
hirame rhabdovirus {(HRV), THNY and spring viremia
carp virus {SVCV} showed an overall homology of anly
18-26% and an identity of less than 5% (25). The o0
of Sonchus Yellow Net Virus and Rice ?rm‘asitx‘;ry
Yellowing Virus, two of the most swdied pi
rhabdoviruses  (accesion  numbers  L32603 aﬁd
ABO11257, showed aiso z very low degree of
sequence identity with the other rhabdovirus genuses.
While we are still waldng for the X-ray struciure of the
pG of either RV or V3V, some advances in the 96
structure ﬁi%g%ﬁ be reievant 1w the elucidativn of the
garly steps of infection mentioned above {for insiance,
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hydrophobic hepiad repeats, disulphice bonding patiers,
ete.).

Hydrophobic neptad repeats. Many enveloped
viruses have heptad repeats in the glycoproiein present
in their membranes. These hepiad repeats are related
1o viral fusion (73). Heptad repeats form coiled coils
as demonstrated from the X-ray struciures of some of
the proteins were they were found, Heptad repeats
forming coiled coils were found as 3-4 contiguous
sequences of 7 aa {(abcdefg) in which the az in each
position was specified by a probability matrix. The aa
most frequently found in positions a-d were £, ¥, L L,
V, M, or A (54). However, heptad repeats such as
those of Lupas are not present in the pG of
rhabdoviruses, Only after considering in positions a-d
all the hydrophobic aa (the ones mentioned above plus
W, H, T) (70), hydrophobic hepiad repeats couid be
found in the pG of mammalian (VSV and RV), fish
(VHSV, IHNVY, SVCV) and plant rhabdoviruses {14).

These hydrophobic heptad repeats differ from
the ones forming coiled coils {54} not only because of
the inclusion of all the hydrophobic aa in the a-d sites,
but aiso because no constrains {probability matrix
defined by Lupas) were required for the aa in the rest
of the heptad positions. The hydrophobic hepiad
repeats had low sequence varizbility among the
members of each of the rhabdoviral genus bul show
absolutely no sequence similarity among the ¢ifferent
genuses. It is not known whether these heptad repeats
exist in the native pG as alpha helices, coilec coils or
any other structure. The presence of numerous helix-
breaking proline residues scattered throughout the
hydrophobic heptad repeats is a major factor arguing
against the existence of these structures as alpha
helixes. However, hydrophobic heptad repeat
sequences would only mean structures of amphiphati
alpha helixes, thus this paradox wiil remain elusive
until the X-ray structure of some pG could be obtained.

Disulphide bonding. The pG of rhabdoviruses
posses 12-16 cysteins {C) depending on the genuses
(13). Despite their unrelated aa sequences, the relative
positions of most of the C are remarkably couserved
throughout aii rthabdovirus genuses.

There is only cne report on the complete
disulphide bonding structure within the extra cellular
domain of a rhabdovirus pG, that of VHSV (25). Six
disulphide bonds involving 12 C were assigned. Two
disulpide bonds formed two long-disiance loops
berween C29-C339 and C44-C295. They bend the
lineal sequence bringing together the amino-terminal

region and the central region of the pU molecule
(Figure 1). Two other disulphide bonds formed shori-
distanice loops located between C inside the 2 long
loops. The toop C90-C132 comntains the region where
MAb C10 MAR mutanis map () and the loop CL93-
{265 contains the region where MAD 3F1AI2Z MAR
mutants map (52). The other 2 disulphide bonds
(C172-C177 and C231-C236) were highly swble and
iocated between cysieins which were only a few aa of
distance from each other.

The existence of at least, a major loop has also
been proposed for the pG of VSV (37) and the 3
disulphide bonds already identified in the pG of RV
(20) also support the above referred structure.
Alignment of the pG from VSV with that from other
rhabdoviruses
indicate that there might be some commom disuiphide
vonding pattern whithin the rhabdoviruses. However,
there were no indications of any alternative disulphide
bonding pattern being present in the pG from VHSV as
it was proposed before for the pG from RV {20}
BINDING TO THE CELL HOSTS

The cellular receptor{s). The first interaction
of the rhabdovirus pG with its ceil host depeads on the
presence of a receptor(s) molecule(s) in the cell host
outer membrane. There is litde evidence for the
specificity of cell receptors as determinants  for
thahdoviral cellular susceptibiiity. Early experimenis
vased on binding assays showed that VSV compeied
with RV, suggesting the existence of a common
raceptor for all rhabdoviruses. This common receplor
had a chloroform-methanol soluble componeni(s) {hat
blocked virus binding and infectivity (13, 89).
Treatment of susceptible cells with phospholipases but
ot with trypsin inhibited the binding of VSV or of RY
o s host cells (76, 86 Furthermore,
phosphatidylserine (PS) was capable of inhibiting both
the binding of V8V to the cell host and 50% the VSV
plague formation (65). Both the serine head group and
the hydrophobic faity acid portions of the P8 were
essential for its inhibitory activity (87). Binding of P5
to the pG has been also demorsirated in V HSY (7).
The predominant segregation of the PS 1o the inner part
of the celluiar membrane (80-90% of the total PS of the
membrane), could explain the limited number of the
virus attachment sites observed. Despite the apparent
role of PS in VHSY or VSV binding (43), it is more
probable that it constituies either the binding 10 a
portion of a larger protein-iipid complex receptor (65,
§7) or some binding implicated in subsequent {fusion
steps (28]
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Figure . BWiap of some motils in the pG of VHEY. - , Hvdrophilicity was predicted with the program
ANTIGEN (PCGene package). @, Cysteins. Small [, carbohyd*aies | 11 1, Hydrophobic hept&d repeat

regions A, B and C (14). ‘large O, PS phosphatydyiserine baﬁdmg regions (27355, regions
pinding biotinilated peptides corresponding to the hydrophobic heptad-repeat sequences (30).
disulphide bridges (25). The most variable region in the pG sequence has been found between aa 260 to 3{}9

{53

Different assays were later applied to the
problem  of  identification of receplors for
rhabdoviruses. Thus the RY pG sequence from aa 170
to 255 was found to be highly homologous to the
regions of the snzke venoms that bind to ihe
acetyicholine receptor {AChR} (V7). Furthermore, the
G from RY bound 10 the AChR and behaved as an
AChR anitagonist (38). Consequently, polyclonal
antibodies (PADbs) against RV bound 1o AChR and more
experiments with MAbs confirmed that the AChR is
one of the RV receptors (38).

In other recent approach w the same probiem,
anti-ceil-receptor MAbs capable of neutralizing
rhabdoviral infectivity were generaed. Thus three
MADs against a salmonid fish cell line were selecied by
their ability o protect those cells from VHSY infection.
Immunoprecipitation of the cell membrane proteins
with those MAbs identified an heterodimeric complex
composed of 200 KDa {later identified as trowt
fibronectin) and 47 KDa proteins. This complex was
most sbundant in trout muscle one of the main targets
of VHSVY. The anti-celi-receptor MAbs were specific
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for salmonid celis and biocked the infection of & large
pannel of antigenically unrelaied {ish rhabdoviruses
{pikefry, SVCV, eel rhabdovirus, all the serotypes ¢
VHIY and IHNV) {(3). Fivrorectin, a componeid of
the ceil to celi adhesion molecules family, is a 440
KDz homodimer disulphide linked protein found
inseluble in fibriliar form or soluble in the plasma {64
3. A fibronectin complex has been ziso shown 1©
interact with RV (8).  Since other reports have
identified the ACHR as an initial RV wrget (7, 33, 4%,
50), it is interesting 10 note that some matrix molecuies
including fibronectin have been found together with the
AChR (21). All these experiments, however, are only
heginning fo address the question of the complexity of
the muitiple rhabdovirus receptors and more work
needs 0 be done in this area,

Monociona! antibody resisiant (MIAR) mutants.
Binding of neuiralizing Abs to the pG sites implicated
in the interaction of pG with the cell receptors is one of
the posible mechanisms for in virre neuiralization of
viruses. 1hus the pG sequence of neutralizing MAD
esistant (MAR) mutants could give an indication of the
siies involved In the binding o the celi receptor or in
the conformational important sites needed for that
interaction.

Extensive analysis of neutralization by MAbs
and its MAR induced viral mutant sequences have been
carried out only in RV. Few anii-pG MAbs were
found which were not neutralizing and/or independent
on the pG native conformation (6, 10, 44). Most of the
266 anti-pG RY neutralizing MAbs recognized several
overiapping epitopes that make up site [} (72.5% of the
MADbs) and site [ {24 8% of the MADs), the rest being
directed owards sites 1 and IV (6, 486), MAR muianiz
0 site [ had simultanecus aa substitutions located in
the aa 34-42 and in the az 198-200 regions. Site 1 i,
therefore, z discontinous conformational sie.  In
contrast, the MAR mutanis tw site IH had aa
substitutions located in aa 330-338 {continous sitz). By
assurmning that the aa substitutions of MAR mutants are
in the MAD binding regions, we can speculate that this
MAD binding regions are related to the early sieps of
viral infection by means of inhibiting either binding of
plG 10 the cell recepior or some other subsequent siep.

Only one biochemical/immunogenic study have
been made (¢ map regions of e pG from RY
imporwant for neutralizadon (20). All the cvanogen
promide {CNBr)-cieaved pG peptides induced binding
Abs but only peptides aa 20-63, az 123-198 (highest
antigenic peptide) and aa 312-342 induced neutralizing

Abs. Peptides aa 20-63/aa 208-255 and aa 268-255/aa
264-310 were bound by disuiphide bomds. These
resulis toghether with the MAR mutant resulis discused
above correlate well with the exisience of at least 2
different loops in the pG. The first would make a large
ioop {peptide az 20-93 bound to aa 208-2585} that would
contain the highest antigenic peptide {aa 123-198).
FUSION OF VIRAL AND CERELLULAR
MEMBRANES

pii-dependance of fusiomn. After the
temperature  dependent internalization of the cell
recepror-bound rhabdovirus, a second siep of the
rhabdoviral infection cycie is the fusion of the
rhabdoviral membrane with the membrane of the host
ceils. Whereas rhabdoviral binding can cccur at 4 °C
and oH 7.5, entry of the virus by endocyiosis is an
energy-dependent  even  which  only  occurs  at
physiologica! tempersture.  After endocyiosis, the pH
is lowered 10 ~ 5, as suggested by inhibition of fusion
with lysosomotropic amines {chioride, ethylenediamine,
etracaine, ammonium chioride, i) in V8Y (63, 69;
and in RY (75

Confirming the above referred resuits, pG-
phospholipid vesicles fused with acidic phospholipid
vesicles only at pH 5 as monitored by eleciron
microscopy or fluorescence esnergy transfer (24).
Hemolysis of human erythrocytes by VSV was also
maximal at pH 5 (1) and exposure 0 pH 5 of infecied
or transfectad cells expressing pG causes cell to cell
fuston in ¥SY (35} as well as in VHSY {48). Aithough
the V3V p( had pH-dependent hemolytic activity {(68)
apparently requiring 1s 6 amino lerminal aa (64), site-
directed mutagenesis (85), demonstrated that other viral
oG regions must be implicated in the fusion process
(45, 8%).

Conformations] changes in pG induced by
fow pil. Exposure of purified VSV virions o pH 5,
first induces an accumulation of the pC trimers at the
gnds of the virions as shown by slectron micrographs
{93, Exposure of purified p( from RV in the absence
of lipids to pH 5 induces a pH-dependent reversible
equilibrium between the native fusion-active (83 Ayand
the fusion-inactive (113 A) pG timers. There is 2
reversible pH-dependent eguilibrium between the native
and the low-pH conformation of pG also observed in
YEY {22). Exposition of the pG trimers o pH 5.9,
resuited either in the inhibition of fusion in the absance
of lipids or in the activation of fusion in the presence
of lipids, Therefore, activation of the pG wimers for
fusion requires a p(G conformational change. That
change exposes hydrophobic regions of pQ at its
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suiface as demonsirated by alteration of the binding of
MADs o region i and by fluorescence assavs (35},

Phospholipid binding. Phospholipids from
caliuiar membranss inhibited attachment and infection
of BY {78 and of V5V {2, 18 55 &9
Phosphatidyiserine (PS) was the strongest inhiblor of
VEY attachment and infection (85).

A P5 binding domain from za 82-109 (o2} of
the pG of YHSY was idemnuified by using pepscan,
synthetic peptides, purified recombinant oG and
purified YHSY solid-phase phospholipid-binding assays
(i6, 27, 283. The PS-binding domain coniained
hydrophobic heptad repeass followed by 4 short sireich
with 2 positively charged aa {13). Hydrophobic hepad
repeats Tollowed by positively chargad az (p2-like
peptides) were then found in all pG from rhabdoviruses
in similar positions with variations in the seguence of
aa for each genus, in number of repeats, in the length
of the charged aa streich, and in the kind of charged aa
involved (13, 14, 27). Al the pl-like synthetic
pepiides obtained from RV, V8V and HHNV also bound
PS (18).

The pZ peptide was abie 1o induce lipid vesicle
aggregation, lipid mixing and rapic¢ leakage of lipid
vesicle-trapped  fluorescent probes in & pepiide
conceniration-dependent  manner  {58). These
observations confirmed previous solid-phase azssay
results {28} that showed that the P8-p2 binding depends
from both hydrophobic and ionic interaciions as also
shown in other rhabdoviruses (875, Both,
fluorescence  depolarization or  differential  scan
caiorimeiric {DSC) studies, demonstrated that the p2
peptide inserted im0 the hydrophobic core of the
anionic phospholipid bilayer mainiaining or favouring
a B-sheet conformation. Circular dicroism (CD) studies
indicate that, the B-sheet conformation is practically the
only one observed upon interaction with PS and, thus,
it should be taken as responsible for the membrane
destabilization properties exhibited by the p2 peptide
{58).

Low-pH MAR mutants. Neuiralizing MAbs
which bind to the rhabdovirus only at the low-pH of
fusion have been swudied in RV, All the MAR mutanis
derived {rom 4 different low-pH neutralizing MAbs
mapped 10 regions in az 29-34, aa 63 and aa 411-415,
These studies also confirmed that neutralization
required a high number of Ab molecules attached 1o the
virion, irrespective of the region of the protein which
was recognized by the Ab (31

Fusion defectlve mutants., This kind of
muans have been mosily studied in VSV, A first

fusion defective mutant of V8V in aa 117 suggested
that the adjacent region {(az 118 io 136} could be
involved in the membrane fusion activity. This activity
in V3Y seems 10 occur via one or severai sirech{es) as
mapped by fusion-defective muganis generated by za
insertion after aa residues 123, 194, 410 and 415 51)
or in the az 118-135 region (79). More studies with
site-directed mutagenssis, Tinally identified the sequence
ofaa 123-137 of the pG of VY a5 2 putative fusogenic
peptide {85). However, more fusion defective mutanis
were also found in regions berween aa 120-150. az
134-161, aas 190-210, aa 300-360 and az 405-415 (72).
Thus a region between aa 385-418 have been shown 10
alter the pH ar which fusion does ocour and a region
between aza 443-452 adjacent 10 the iransmembrane
domain seems o be also imphicated in fusion (72),

fnhibitory synthetic peptides from enveloped
viral givespreteins {gp). Conirary to rhabdoviruses,
many enveloped viruses suffer internal cleavage o free
the amino-terminal part of the so call fusion peptide
and suffer irreversible conformational changes after
lowering the pH for fusion.  Viral inhibitory peptides
have besn found among synthetic peptides derived from
the external glveoprowein {gp; of most enveloped
viruses. For insiance, synthetic peptices {(DP-107)
corresponding 0 the N-terminal heptad repeats (N-
pepiides) adiacent 1w the fusion pepiide of the gp of
human immunodeficiency virus {(HiV} blocked in vitro
viral infection and syncytia formation at micromolar
concentrations {59, 83). Aa substitutions in the hepiad
repezats of the N-peptides abrogated its antiviral activity
41, 83). Other synthetic peptides (DP-178)
corresponding o the C-terminal {C-peptides) regions
adjacent to the transmembrane domain with a sirong
tendency 10 form a-helixes, weare found with even more
potent antiviral activity {nanomolar concenirations) {81,
82). Siill other synthetic peptides located within the
fusion peptide of the gp of HIV with antiviral activities
have been aiso described (39, 40, 57, 74). Similar
vira! inhibitory peptides have been found in influenza
(47, 88), respiratory  syncitial  virus (47},
paramyxcoviruses (61, 62, 71) and measies virus {47,
84).
Because of the ability of C-peptides to associate
with N-peptides {12), the antiviral activity of the C-
peptides could be due 10 imerference with the function
of the N-peptides which are locaed nearby the fusion
pepiide (823 The X-ray structure of this part of the gp
recently showed that 3 M-peptide o-helices form an
interior coiied-coll trimer while three C-peptide helices
pack outside {11). This N+C peptide complex folds in
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the absence of other viral proteins, is heat stabla,
mutations in their heptad repeats abolished membrare
fusion and peptides derived from the N-peptide or C-
"peptide regions, inhibited viral infection and syneytia
formation. The N-peptides might inhibit fusion by
interfering with formation of the interior coiled coil
trimer and/or by binding to the outside C-peptide
regions. On the other hand, the C-peptides could act
by binding to the N-pepiide coiled coil wrimer (11).

Inrhabdeviruses, however, there is not known

internal cleavage to release the fusion peptide and the
pH-dependent conformational change needed for fusion
10 occur is reversible. Furthermore, no inhibitory viral
peptides have been described yei. The question still
remains, is there any inhibitory viral peptides in
rhabdoviruses?. If ever found, inkibitory rhabdoviral
peptides could clarify some of the aspects and variables

invoived in the processes of rhabdoviral fusion,

Caonclusions.

[ndirect studies made with the pG CNBr-cleaved
peptides from RV (20} and by MAR mutan: sequencing
{6} indicated that most of the binding of neutralizing
Abs to pG are located into regions aa 34-42/19%8-200
brought together by disulphide bonding. Binding of
enough Ab molecules to these sites (1-2 1gG/3 spikes or
I IgM/9 spikes) was necessary for in  vitro
neutralization © occur (31) suggesting some king of
accesibility effect.  On the other hand, the RV pG
region locaied between az 170-255 highly homologous
to the snake venon binding region of AchR (77), seems
0 be implicated at least, ir the binding of one of the
RV receptors.  All these results suggest that receptor
binding regions of pG could be situated around za 170-
255 with some participation of more amino-terminal
regions although the precise siies remain yet to be
identified. There is no other indications or more direct
studies made for other rhabdoviruses in this subject.

Many studies have been made to map the fusion
pepiide of VSV by fusion defective mutants. On the
other hand, PS-binding regions of VHSV have been
studied by solid-phase binding assays and hydrophobic
hepta¢ repeats discovered. The correspondence and
requirement of position and structure of the hepiad-
repeats and cysieins among the pG of mammalian, fish,
insect and plant rhabdoviruses despite their different za
sequences  suggesis s participation in common
function(s), most probably related to membrane fusion
with host membranes.

Several lines of published evidence suggest that
the rhabdoviral PS-binding p2-like regions could be
somehow relaied o membrane fusion with host

membranes. For instance, pG resions interacting with
phospholipids of the host membrane were identified by
hydrophobic photolabeling in 2z 74-237 for VSV and ia
aa 122-198 for RV {23, 34). These shotolabeled
regions corresponded o hydrophobic heptad repeat
regions in both viruses (i4). Moreover mapping of
fusion defective VSV mutants identified the aa 123-137
stretch (situated immediately before the p2-like peptide)
as a putative fusion peptide (32, 51, 79, 89). That the
PS-binding o pZ in solid-phase could be reievant (o the
eariier steps of the infective cycle of VHSY {15}, was
supported by the capacity of anti-p2 PAbs to recognize
both p2 and purified VHSY only at low-pH (28), to
inhibi the PS-binding 10 VHSY in sclution only at low
pH (27} and to inhibit VHSV-induced cell o cell fusion
(29). On the other hand, p2 induced aggregation of
ilipid vesicles, closed apposition of membranes and
destabilization of anionic phospholipid bilavers, most of
the steps required for fusion. Furthermore, similar pH
dependence profiles were shown by PS-binding 1o
puritied VHSV {27) and by pG mediated membrane
fusion {48). On the other hand, mutations in the
hydrophobic aa of the hepiad-repeais of the gp of
several paramyxoviruses (61, 62, 713, baculovirus {356},
HIV (80} and murine leukemia virus (60}, abolishad
viral fusion, thus suggesiing that not only the fusion
peptide but alsc adjacent downstream heptad repeats are
important for viral-cellular membrane penetration and
destabilization (62). Although there is not yet complets
evidence that the interaction PS-p2 is really relevant o
virus entry, all the above mentionad findings support
the idea that p2-like regions of the pG prowin of
rhabdoviruses might play an active role in the viral
fusogenic processes.

However, not all the regions implicazed in
fusion are in the amino-terminal part of pG. Thus
although regions first defined by fusion defective
muEns in VSV are upstream of the amino-terminal
aepiad repeats, they have been also recently found
downsiream of the carboxy-terminal heptad repeats
{72, suggesting a simetrical structure which could be
brought together by disulphide bonding (25). More
experimenis are needed to clarify the implications of ail
these regions in fusion. On the other hand,
conformational changes induced by the low-pH must be
important for fusion to occur.  In this respect,
comnputer programs predict an «-helix conformation in
the p2 peptide from VHSYV, however, biophysical
studies have demonstrated 2 § siructure after insertion
in the membrane (58). The p2 peptide could acquire a
d-sheet structure after a change in the conformation of
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the oG mediated by the low pH ithus enabling it ot
interact  with  the anionic  phospholipids. A
conformational change in the pG of VHSY when
exposed o low-pH seems 10 be occurring (27, 30} and
similar low-pH induced conformational changes in the
p(G of rabies and V8V have also been reporied (35),
but we do not know vet how these conformational
changes favour the fusion processes.

The faot that complete studies are not vel made
in any of ihe rhabdovirus genus, imade these
speculations very fragmentary. Rhabdoviruses are
original among other enveloped viruses, since there is
no proeolytic processing 0 expose the fusion peptide
and the low-pH induced conformational changes needed
for fusion are reversible. Thus they remain a new
subjet 10 study some novel mechanisms of viral eniry
into the host celis.
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