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1. Introduction

Virus-specific RNA in paramyxovirus-infected cells
consists predominantly of complementary (‘minus’)
strands [1, 2] with sedimentation coefficients of 18
S, 22 Sand 35 S [2, 3]. The large proportion of free
‘minus’ strands and their recovery from polyriboso-
mal material suggests that they have a messenger func-
tion in the synthesis of viral proteins [1, 2]. Virus-
specific RNA in cell extracts is present not only in
the polyribosomal zone but also in the ‘light’ mate-
rial at the top of sucrose gradient [2, 4] . The data
presented in this paper suggest that this postriboso-
mal material as well as a part of pre-ribosomal com-
ponents have properties of the informosomes [5, 6] .

2. Materials and methods

Chick embryo cell monolayer cultures were in-
fected with Newcastle Disease Virus (NDV), Beau-
dette strain. For the detailed description of the in-
fection and labeling technique and for analytic pro-
cedures see [7] . Cells were treated with actinomycin
D (2 ug/ml), labeled with 3H-uridine (3 uCi/ml, 0.3
Ci/mmole or 50 uCifml, 20 Ci/mmole), suspended
in a hypotonic buffer (0.01 M triethanolamine-HCI
pH 7.8;0.01 M KCI; 0.003 M Mg?*) and disrupted in
a Dounce homogenizer. Cytoplasmic extracts were
fractionated in sucrose density gradients. Fractions
of the gradient were fixed with formaldehyde and
analysed in preformed CsCl density gradients [8, 9] .
For RNA—RNA hybridization unlabeled viral RNA
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was obtained from purified [10] NDV and the ar
nealing procedure was performed as described by
Kingsbury [1].

3. Results and discussion

In the cytoplasmic extracts the virus-specific 1
is distributed in the polyribosomal zone of the st
density gradients and in a narrow postribosomal -
The postribosomal material has a sedimentation
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Fig. 1. Fractionation of cytoplasmic extract of NDV-in{
cells in sucrose density gradient. The formaldehyde-fixe
cytoplasmic extract was layered on top of 15-30% suct
gradient containing 4% formaldehyde and centrifuged fi
11.5 hr at 22,000 ipm (3 X 23 bucket rotor of M.S.E. §
speed-50 ultracentrifuge). Fractions were collected thro
a flow cell in a recording spectrophotometer (A = 254 n
Aliquots were taken for counting in a Packard TriCarb
Spectrometer.
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Fig. 2. Buoyant density of virus-specific material from 40 S

peak. (a) with formaldehyde fixation of cytoplasmic extract.

Fraction nos. 10 and 11 from the sucrose gradient (fig. 1)

were pooled, dialysed and analysed in a preformed CsCl gra-

dient (3 X 5 rotor of M.S.E. Superspeed-50, 16 hr at 35,000

rpm). (b) with formaldehyde fixation after fractionation in

5-20% sucrose gradient (4.5 hr at 25,000 rpm). Fractions

were fixed with 1/10 volume of 40% formaldehyde. Material
from 40 S peak was analysed in a CsCl gradient.
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of about 4045 S (fig. 1) and a buoyant density
1.42-1.44 g/ml (fig. 2).

This value was obtained both when cytoplasmic
extract had been fixed with formaldehyde prior to
fractionation in sucrose gradient (fig. 2a) and when
fixation of the fractions from sucrose gradient was
performed (fig. 2b). The same buoyant density value
was obtained (fig. 3) when the cells were broken in
a buffer containing 0.15 M KC}, i.e. at ionic strength
which is thought to be characteristic for the intra-
cellular environment[11].

Sodium dodecylsulfate (SDS) treatment of the
postribosomal material releases virus-specific 18 S
RNA (fig. 4). This RNA is complementary to RNA
of the mature virus (table 1).

Ribonucleoprotein structures with p = 1.40—1.45
g/ml containing non-ribosomal (presumably messen-
ger) RNA have been described and termed ‘informo-
somes’ [5, 6]. Sedimentation rate of informosomes
is usually 2—2.5 times higher than that of the cor-
responding RNA [12]. The 40 S virus-specific struc-
ture has the principal characteristics of the informo-
some.

There is some evidence that other virus-specific
informosome components are also present in the
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Fig. 3. Sedimentation and density distribution of informosome component from 0.15 M KCl-cell extract. Cells were disrupted

in standard buffer with elevated (0.15 M) concentration of KCl. Cytoplasmic extract was layered on top of 15—30% sucrose

gradienf containing 4% of formaldehyde and centrifuged for 11 hr at 25,000 rpm in 3 X 23 rotor. (a) sedimentation pattern
in sucrose. (b) analysis of material of fractions NN 7 and 8 from « in CsCl gradient.
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Fig. 4. Sedimentation of virus-specific RNA obtained from
40 S component, Cytoplasmic extract was fractionated in
15-30% sucrose gradient, Postribosomal material was sedi-
mented at 120,000 g for 1.5 hr, resuspended in STE (0.1 M
NaCl; 0.01 M tris-HCl pH 7.0; 0.001 M EDTA), SDS was
added to 1%. The material was layered on top of 5—20% su-
crose gradient and centrifuged in 3 X 23 rotor for 10.5 hr at

23,000 rpm.
Table 1
Hybridization of RNA extracts from postribosomal compo-
nent with RNA of NDV,
Unlabeled 3H-count per sample (cpm) Percentage
NDV RNA before after of *H-RNA
(ug) RNase di- RNase di-  annealed
gestion gestion
8 720 587 81.5
4 740 502 67.8
0 428 16 3.7

Cytoplasmic extract from NDV infected cells was fractio-
nated in 15—-30% sucrose density gradient (3 X 23 rotor,
25,000 pm, 4°, 2 hr). Postribosomal material was sedimented
and resuspended in STE. RNA was extracted with SDS-phenol
mixture and used for hybridization with RNA of purified
NDV.
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Fig. 5. Buoyant density distribution of virus-specific 90—100

S material. For conditions of fractionation in sucrose densi-

ty gradient see fig. 2b. Fractions of 90—~100 S zone were
pooled, dialysed and centrifuged in CsCl gradient.

cytoplasmic extract. When preribosomal (90100 S)
material was analysed in CsCl density gradient, a
large part of it banded at p = 1.42 (fig. 5). A fractio-
nation of formaldehyde-fixed cytoplasmic extract

in CsCl followed by a sedimentation analysis of the
peak fraction with p = 1.43 revealed two components
with sedimentation rates 40 S (the main component)
and 90 S (the additional component) (fig. 6). It had
been shown that beside 18 S RNA in NDV-infected
cells other classes of viral complementary RNA
(2235 S) are present [2]. If they are able to form
informosomes the latter should have, at least in

part, the sedimentation rate of about 90—100 S.

The presented data demonstrate the presence in
the cytoplasmic extracts of NDV-infected cells of
informosome-like components of two kinds. The
predominant class (40 S) contains 18 S virus-specific
RNA complementary to RNA of mature virus. The
‘heavy’ component (90 S) presumably contains
larger virus-specific RNA.

Virus-specific informosomes were first described
for a DNA-virus [9] . Recently similar structures
were described for poliovirus [13]. The peculiarity
of the components described in this paper lies in the
fact that it contains a ‘minus’ strand of viral RNA.
Some data on their possible functional significance
(at least for their ribonucleic acid moiety) are
presented in [14] .
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Fig. 6. Fractionation of cytoplasmic extract in CsCl density
gradient and sedimentation analysis of the material of p = 1.43
g/ml. Cytoplasmic extract was fixed with 8% formaldehyde
and fractionated in preformed CsCl density gradient (18 hr
at 36,000 rpm, 3 X 5 rotor. 3H-Uridine incorporation was
measured in 0.25 ml aliquots (a). Fraction no. 17 was dia-
lysed, layered on top of 15—30% sucrose gradient and centri-
fuged for 3 hr in 3 X 23 rotor at 25,000 rpm. Chick embryo
ribosomal material was used as a marker (b).
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