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1. Introduction

For several animal viruses, containing a single
stranded RNA genome, it is still unknown if the virion
type RNA or the complementary strand, synthesized
only after infection, functions as messenger. This
applies also to the influenza virus {1,2].

A direct way to solve this problem is provided by
adding viral RNA to an in vitre proisin synthesizing
system and by examining if virus specific proteins are
made.

Recently we have been able to show that RNA from
avian myeloblastosis vims {AMV) can be translated
Faithfully in a hoterologous in vitro- system for protein
synthesis prepared from E. coli eells {3]. There is
evidence that the same s *rue for the RNA of other
C-type particies {4, 5].

Here we present evidence thar this system also can
successfully be vsed 1o study the messenger properties
of influenza virion RNA. We can demonstrate that this
RNA is translated into several proieins, which cor-
respond 1o structural proteins of the virion with respect
to their molecular weights.

2 Maltenal and meihods

‘The preparation of ﬁae cel}free sysi‘fem [6}, the in-
cubation conditions {3, 6}, the exiraction of the viral -
RNA [3] and the analysis of the i vitro product [3,

. 6, 7] have been described recently. For the ] }abeihng
‘of the in vitro proteins L-[>H}histivine (specific

activity 50 Ci/mM), purchased from the Radi Qchermcni '

Cent:re (A:nershamg Eng’!anﬂ}, was u&eﬁ- S

: Norﬂﬂﬂmmmnz fmpm—mrdm

3. Resulis and disenssion

_ The addition of RNA extracted from influenza
virions {0 the celi-free system gives rise to a high in-
corporation of amino acids into TCA-precipitable
polypeptides, comparable with the stimulation ob-
tained under the direction of phage M 12 RNA.

Influenza RNA directs the incorperation of
26 000 cpm of [3H]hisiidine per 10 zl reaction mix-

ture during an incubation of 20 min at 37°C. In com-
parison, using the same conditions, 35 000 cpm were
obtained with phage M 12 RNA, versus 1 @OU cpm
without addition of tamplate. 7

To sesif the stimdation observed was due to the
synthesis of virus spesific proteins, the i» vitro pro-
duct was analysed on SDS-polyacrylamide gels (fig. 1).
FThe upper curve shows a densitometer profile of a
stzined gel loaded with inflnenza proteins. The lower
cnrve repiesents the radioactivity pattern of a gel con-
taining proteins syn‘ihasme@ in vitro in presence of
ﬁgﬁ]}nsmﬁme

They demonsirate that influenza RNA directs the
synthesis of high moleculay weight proteins, whick ¢o-
slectrophorese with the virion proteins. - '

There are radivactivity psaks corresponding to the
viral polypepiide P, the nucleoprotein (NP}, the
haemagglutinin subunits (HA,, HA,) the nenraminidase
(NA} znd probably also for the protein M.

However, thers is faster migrating material, uhzch

| - may reflect the synthesis of the nonstroctural protein .
(}8) 18] or)] JuS‘l repxerenﬂ: mmmalete pniypep‘nue
a:hmns

In ardanmn to ﬂm facis alxreaﬂy presemgd we are

= :able to show by mmzmmmffusmn anﬁ pr@f::pﬂai on
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Fig. 1. Analysis by SDS-polyacrylamide gel electrophoresis of
. 13H]msaﬁdim Jabelled cell-free produet. Upper curve: densito-
gram of a sinined gel Joaded with 150 pz of nnlabeHed influen-

-za APR B proteins {——); Lower curve: radmacmwiy pattern
of a gei containing about 150030 cpm of I3H]Jusndma labeled

proteins synthesized in vitro (s—s—=), P = polypeptide P,
mol 'wi. 83 500; WP = nucleoprotein, mol wi, 60 000; HAj,
HA» = haemagglutinin subunits 1 and 2, mol wt. 49 000 and
32 ODD; NA = menraminidase, mol wi. 45 O00; M = 'pnlypep-
-tide M, mol wi. 26 50D {[8]

‘techniques that among the proteins synthesized there
is one which is related antigenically to the ribonucleo-:
protein-A {RNP-A).
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We 1herefme cnnc]ude 1hai a‘t ]east some of the in-"
fluenza genes are encoded in the virion type-RNA anﬂ -

not in the acomplementm'y Stra.nd-
The described approach opens a “dires i Way 10 :study

the coding properties of influenza RNA in mere detail

~as will be shown in a further commumcaimn on &bjs
sub;ge::i 19] '

Ackmnw]eﬂgemems :

We thank Drs R. Rom R Slegerit and H Bachma Er
for the generous glft of virus, and Miss A, Brandhofer
for excellent technical assistance. The work was partial-

- ly suppoited by the Demsche F@Ischungsgamemschaﬂ

(SFB 51).

References

[1] Nayak, D.F. (1967) in:The Biology of large RNA viruses
{Barry; R.D. and Mahy, B.M.J,, eds.), p- 371, Acadermr:
Press Ing.; New York, :

12} Pons, M.W. {1972) Virology 47, 823.

[3} Sisgert, W., Konings, R.N.H., Bauer, H. apd Hofschueider,
P.H. {1572) Proc. Natl. Acad. Sci. 15.5. 69, 888

[4] Giglkens, A.L.J., Saiden, M.H.L., Bloemendail, H. and

"Konings, RN.H. (1972) FEBS Letters 28, 348.

{5} Biegert, W., unpublished resnits.

[6] Konings, R.N.H., Ward, R., Francke, B. and H@fschnemgrr,
- P.H. {1970) Nature 226, 604.

“ §7] Weber, K. amﬂ ’Dsbmm, M. {IQEQ}) j. Biol. Chem. 244

44086, !
181 “Klenck, H.-D., Schclnssek C. and Rott, R. (1972) Virology

49,723, -
19] Siegert, W., Bauer., G, and Bof&chnmdex, P.B,, in @xnpma- .
mm)




