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The DNA-containing phages neutralizing with anti-MS2 serum have been detected in MSZ-inducor
bacterial cultures, in the cells containing the recombinant plasmid as well as in preparaiions of transducing
lambda and PI phages. The identity of all these new developed bacteriophages permits fo suppose

common mechanism of their origin.

Ve have carlicr described the induction of MS2-
resistant forms in the offspring of an Escherichia coli
AB 259 Hfr 3000 cell having survived this phage
infecion [11. The phage-induced mutants have been
shown (o be genetically unstable ones; they are able
10 segregale new mutanl iypes; two of them, a
granular mutanl and a lysing one, have been studied
in detail [21. The cloning of the mutant region in a
non-replicating Ap-fragment [3] has demonstrated
the some possibility of integration of an MS2-specific
szquence with the E. cofi cell DNA; such a result
induces 1o study these mutanis from the new point of
view of RNA phages-host cell interaction problem as
origin and propertics of these mutants suggested the
presence at least of a part of phage genome or its
IINA copy in their chromosome. The attempts to find
the association of MS2-specific nucleic acid with the
host cell chromosome lias boen made using the
method of bybridization of M82-induced mutant RNA
and DNA with MS2 ¢DNA [4] and by the genelic
transfer of the mutant properties into the lambda
phage chromosome [5]. Despite of some positive
resulls we have failed lo detect the presence of MS2
phage: in MS2-induced mutant cells or the phage
sacretion by these cells. Such phenomena do not
correlate with the well-known traditional lysogeny
conception as well as with the persistant state con-
ception because in both these cases bacterial culiurcs
contain some ¢uantity of free phage. At the same
time, such fact as DNA-containing MS2-derivative
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phages segregation in the course of iransducing Pl
and lambda phages reproduction [5] suggest the
anti-MS2 serum neutralizing phages might have been
detected in MS2-induced mutant celis of granutar ana
lysing types. The aim of this work was sovealing of
DNA-containing phages with some MS2-itkc pro-
periies and comparison of these properties with ones
of phage segregants described carlier [5 ]

Indeed a prolongated observation of wild 1ype 2
coli 3000 cetls put in the medivm together with lysing
and granular type mutanis permits to detect a phags
whose development goes with the oxiremely  low
frequency. If a drop of an one-day-old £E. cofi 3000
or of another F-pili forming culture is put on the Liwn
formed by any of these (wo mutants a spol region of
the wild type lawn becomes markedly clearer in
several days. Some additional passages of the material
isolated from the spot give us the possibility o detect
the phages being identical and posscssing the host
range of the MS82 phage. Contrary to phages ap-
pearing in QB- and MS2-resistant fi+R £ col
cultures [b6, 7] the phage particles found in our
test-system arc markedly different in their size and
morphology from the MS2 phage; these particles arc
DNA-containing and consisted of heads and tails;
they have been neuiralized by the anti-MS2 scrur,
the neutralization level being the same as with the
native MS2 phage. Neutralization consianis were 285
267, 230 and 293 for MS2, phage scgregated from
lysing baclerial mutant, phage segregated from granu-
lar mutant and phage secgregated from recombinasni
plasmid-containing cufture accordingly. Jmmunization
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of rabbity was made according to Adams 8| and
prefiminary purifying of M82 phage in CsCl gradient
was made according o Maniatis ¢t al. [9). Anti
MS2-serum obtained in such a way did not neutralise
phages PL and [ as well as it did not agglutinate F.
coli 3000 host cells. On the other side anti-serums
against phages 4 and Pl and to E. coli 3000 cells did
not neutralise both M52 phage and all the new
J*NA-contained phages obtained in the process of this
work. Exhaustion of anti MS2-serum by MS2 phage
preparations  having  different phage particles con-
centrations decreased neutralizing properties of serum
both to M52 phage and 1o DNA-containing phages
described here; in the cases when the high-titre MS2
phage was used for exhaustion neutralizing properties
of serum disappearced completely and all tested pha-
gos (both RNA- and DMA-containing ones) formed
negative colenies in the presence of such exhaunsted
anti MSZ-scrum, It shouid be noted that these data
confirm only the activity of anti M32-scrum to new
phages but don’t exlude the possibility of the pre-
sence of some other antigens on the surface of these
phages, This problem will be investigated by us in the
further experiments. It is clear from our electron
microscopic photoes of MS2 derivative phage particles
having becn mixed with the T4 phage (Fig. 1) and
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MS2 phage (Fig. 2) that the derivative particles are
markediy larger comparing to the MS2 ones. Their
icosahedrical head having a diameter about 50 nm,
and their tails being about 150—160 nm long. Despite
of these particles strict specificity for donor 1ype celis,
our electron microscopic investigations detect no deri-
vative particles adsorption on F-pili. The cuuse of this
phenomenon is supposed 1o be clucidated in further
investigations. At the same time such particles form
negative colonies belonging to the same type as the
colonies formed by Pl and lambda transducing pha-
ges segregants |5 Despite of the bacterial lawn
ageing, the colonies of DNA-containing MS2Z des

vative phages become larger during severad dayys, o
demi-lysis zones becoming also wider and occuping
the whole lawn. The cells containing the recontbinant
plasmid plJ34 constructed by us |3 ] also accumiuisi,
the DNA-containing phage identical 1o those om

found in MS82-induced mutants from the point ot view
of its morphology, its meuiralization with anti- M50
serum, and its restriction obtained alter restriwction
nucleases treatment (sec Fig. 3). The idestical [INVA
containing particles are also found in MSZ pro-
parations, such an identity having been proved by the
markers already described above for other DINA
containing phages neuiralizing with anti-MS2 scrusn.

Fig. 1. lectron s
graph of the DNA conin
ning MS2. like phuages mi
xed with 14 phage. Ura
nyb acctate C20 T sud-
mng. X 120000



Fg. 3. Llectrophoregram of the DNAx isclated from MS2-like phages
and  digested with restrictasces Haedd! (-3, Pst! d—a), and
Baomidi (7= (1, 4, 7 - DNA of the phage segregated from 2.
cofi 3000 Dysing type mutant; 2, 5, §— DNA of the phage
segrogated from Focoft granmudar mutant, 3, 6, 9 - DNA from 1he
phage segregated from pl34 coutuining cells}: JO — lambda phuage
DNA + fleaR A TibadiED Gmarker Jane)

DNA-CONTAINING  PHAGES  NELF RALIZING  WEHTL ANTE MN2 Bk

Fig. 2. Bleciron micrograpd -
the DINA-containing MS2-it.
phage purticles mised  win
M52 phuge. Lranvl deeias
(2 %) staining, X 020000

The formation of DNA-contiuniig
MS2-induced £. coli mutants suggesis vnee more his
some processes well known and investigatod in delosy
may be accompanied with somc othor events of & ver
low frequency followed by new biological forins hirth:
being new virus forms in our casc. Contrary o
retrovirus-cell systems, no DNA-containiag stroctures
taking part in RNA-containing phages vepreduction
and phage RNA replication have becro vet <dosoribed,
Additionally, the construction of reveriay:-turget M52
DNA in vitro is completely impossible witheul art-
ficial connection of the poly (dA) -polydTi-lurker g0
MS2 phage RNA [10} being inaccessible Tor tins
enzyme without such a supplement. So 1t vonnot b
ruled out that the process of formaiion of DNA-
containing phages antigenically related or idesucal 1o
RNA-containing ones may be due to other prechs
nisms of RNA-DNA interactions perhaps more similas s
to those described previously for procor . h
{il]. It cannot be ruled out that the prescuce in the
bacterial cell of RNA-phage specific informasion inda-
pendently of its form (phage multiplication or sonw
other form specific for MS2-induced coll maiaiss
induces prophages presented in £, coli colis chromo
sormes and plasmids. Such a prophage scquence v
form hybride forms with RNA phages compopents
both on the level of genomes and MS2-specific profein
coating of phage particles with new properiics.

In any case, we have data enough (o assume iy
new virus-host cell interaction ideas arc aceeplablo for
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RNA-containing bacicriophages, at least at the struc-
inral level, and may be successfully detected in a
svstem of MSZ2-induced cellular and phagic mutants.
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T Hepepan
NHK-nvicon dare, mo velrrpaniayorecs aitd-MS2 cuposaTkoio
Peaiome

AHK-¢micnl hacu, awi Helimpansyomeca ditmi-MS2 cuposam-
EOMY,  HAEACHO 6 pAeiypax MS2-bidyrocannx  mymanmis, y
ALY G, e icmsinn pecosfiinanmiy raaimidy, ma ¢ npenapa-
max dueis MS2 0PI sdamnnx g0 mpancdviylt dacie asmbida
Tomaoxiiceme nogoymeopenuc baxmepiothazia dozsonre npunycmu-
M BECEALNNHT MEXAHITA TXHOOD HOXOOKE .

T Hepepsa

MIK-cozepmue Gax reprodar, selrpamsyiommecs anti-MS2
CHROPOTK O

Pegiome

AHK-codepecauue  aen,  Heampaansyispecs aemu-MS2  corgo-
PoAnRoy,  clHapyKenor 3 MS2 gudyuuposaiiinx  GarRMeEpLEAIn: X
KVABIRSPAX, ¢ KIACTHIAX, COOCIKUY Foombuiaumiyio naaivudy,
G npenapurrax paeos MSZ2 P ow asmbda-mparcoyuupyougx
daeog. Mdenmuunoemes 10800G0U30UHIBX Carmepuodaios noIso-
JEHENT NPRUNOAOZUNTL 6T MeXaUU3M 1 APouCcioX0erus.
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