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proteins of Mayaro virus are 54 K, 50 K and 34 K (unpublished data). The
nucleocapsid of alphaviruses contains a single RNA molecule and only one type
of protein, the C protein (Kaariainen and Soderlund, 1978). Little is known
about the effects of IFN on alphaviruses except for few works with Semliki .
Forest virus (Friedman et al., 1967; Friedman, 1968; Munoz and Carrasco, 1984).

In this paper we have undertaken a study on the effects of recombinant IFN
alpha-2b on some aspects of Mayaro virus replicative cycle, especially on the
synthesis of the major virus 34 K protein (pyy).

Materials and Methods

Cell cultures and virus. The TC7 cell line, a clone of CV-1 cell line derived from the kidney of
a male adult African green monkey was used. The cells were grown in 60 cm? glass bottles at 37 °C in
Dulbecco’s modified Eagle's medium supplemented with 2 % foetal bovine serum plus 8 % bovine
serum. Mayaro virus was obtained from the American Type Culture Collection, Rockville, MD,
USA. The virus stock was prepared from BHK-21 cells and stired at -70 oC. Infectivity titrations of
Mayaro virus were performed by plaque assay in L-A9 cells. Virus dilutions (0.5 ml) were added 1o
cell monolayers in 60 mm Petri dishes that had just reached confluency. After 60 min at 37 ¢C, virus
inoculurm was removed and the monolayers were overlaid with 4 ml of medium 199 supplemented
with 10 % foetal bovine serum and 0.95 % agarose, and were further incubated in an atmosphere of
50 CO, at 37 oC. Two days later, the monolayers were stained with neutral red (25ug/ml} and the
virug plaques were counted,

JEN. Recombinant human IFN alpha-2b (108 [U/mg of protein) was a generous gift from Dr. P H.
Leal from Schering-Plough, Concentrations of IFN are expressed in international reference units.

Measurement of infectious virus yields. Confluent monolayers of TC7 cells growing in scintillation
vials (4 % 10% cells/vial) were treated with various concentrations of IFN for 18 hr. Then, the medium
was removed and the cells were infected with Mayaro virus at a multiplicity of infection (MOI)
1 PFU/cell. After 1 hr incubation at 37 oC, the inoculum was replaced by fresh medium. Incubation
at 37 oC continued until 48 hr when medium was collected and virus was assayed by plaque test.

SDS-polyacrvlamide gel electrophoresis (SDS-PAGE). Confluent monolayers of TCT cells, growing
in scintilation vials, treated or not treated with IFN, were infected with Mayaro virus as described
above. At indicated times, the medium was removed and the cells were pulse labelled for 30 min
with 50 #Ci/ml of 338-methionine. The cellular proteins were analyzed by SDS-PAGE as described
by Laemmli (1970). Gel slabs were autoradiographed on Kodak XK-1 films. Mayaro virus proteins
were designated by their relative molecular mass estimated by reference to standard proteins
(Carvalho et al., 1989).

8. labelling and purification of Mayaro virus. Samples of TCT cells were grown in 150 em? flasks to
confluence. One group was treated with 107 IU/ml of IFN and the other, untreated, served as
control. After 18 hr, the cultures were infected with Mayaro virus at MOT 10 PFU/cell during 1 hr at
37 oC. The inoculum was removed, growth medium containing **S-methionine was added. and
incubation continued until cell lysis. The supernatant fluid was collected and sedimented at 10 Q00
X g 10 remove cell debris, Virus from the superndtant fluid was sedimented at 100 000 x g for 90 min
at 4 oC: the pellet was ressuspended in PBS containing 0.4 % serum albumine and further purified on
a 5-50 % potassium-tartarate gradient in PBS-albumine by centrifugation at 100 000 x g for 90 min at
4 o, The virus band was collected, diluted in PBS-albumine and sedimented by centrifugation at
100 000 xg for 90 min. The pelleted virus was resuspended in PBS.

Virus binding and penetration were studied as d ibed by Belkowski and Sen (1987). Briefly, the
menalayers were infected at MOT 10 using purified virions. After virus adsorption at 37 oC for 1 hr,

the cultures were washed 3 times with a buffer containing 150 mmol/I NaCland 10 mmol/l Tris pH
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cell lysis. The protection occurred only if IFN was continuously present in the
culture medium.

Our present results show that when TC7 cells are infected with Mayaro virus
in conditions mf“ low MOI, cellular proteins are gzmdwl}y replaced by viral
proteins and the inhibition of total protein synthesis takes place relatively late in
infection. In collw mnud with TFN we found 'm i hlhx tion of virus protein
synthesis only in conditions of low MOL When higher MOI were employed at
least the p., was synthesized efficiently even in Hm presence of high concentra-
tion of IF N ( 01 n aring our results with those described by Munoz and Carrasco
(1984) for Semliki Forest virus, we find that for both viruses (in IFN-treated
cells) there is no al t-oftf. The authors also found an impairment in Semliki
Forest virus protein synthesis, but in contrast with our results this inhibition was
observed with all MO tested and with relatively low umwmmt ons of IFN.
The data presented here do not provide any molecular explanation for
a putative effect of TFN on the inhibition of Ma yaro virus protein wmhem Itis
possible that the two systems (oligo-A synth etade and pmtcm kinase) described
for other virus-cell tems (Staeheli, 1990) operate also in our case. IFN-
induced proteins can have a restricted antiviral properties as oligo-A synthetase
which inhibits picornavirus and possibly vaccinia virus. On the other hand
protein 11 cinase P1 can regulate protein vmhw'% a *Tm.:l'mz the multiplication of
reat number of unrelated virus (Staeheli, 1990; Samuel, 1991}

ribed in the literature the process uf p havirus assembly seems to be
st and efficient. Generally, viral particles free in the cyvtoplasm are
coonly mature particles budding from plasma membrane can be
erved (Koblet, lﬁ)ﬁ)()) These results are in agreement with our findings for
cells infected with Mayaro virus.
s also well known tmt IFN interferes with the process of virus morp hog@
nesis in many virus-cell systems (Chater ;w et al., 1985: Chaterjee, 1987, Staeheli,
1990). Our results suggest that IFN inhibition of Mayvaro virus replication
involves hl”{f}maldﬂ at a late stage in vi ml m ‘m shogenesis and interferes with the
proc of virus budding from cell ﬁnem‘fﬂ‘w(nm' In our study the electron
¢ opy did not reveal virus H dding but numerous cytoplasmic vacuoles
containing mature and defective virions. /X present we do not know whether our
fire hmm results from HN-induced ch: mnges in plasma membrane or are due to
alterations in the expression of viral proteins (Aboud er al., 1982; Chaterjee er al.,
1985: Chaterjee ar 1(1 Hunter, 1987).

MM\ laboratories are presently engaged in precise definition of the IFN-
sensitive multiplication steps of different viruses (Stae "1(11 1990). Here we find

that Mayaro virm morphogenesis is (m ted by TFN. Vir p ‘otein synthesis Is
also inhibited in certain <<)mlmmm but it is also wmmlw at this phenomenon
is a consequence ol alterations in the process of viral KN/\ synthesis. We are

now developing studies in order to determine the IFN action on Mayaro RNA
synthesis,







