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Summary. - The early replicative nature of avian myeloblastosis virus
core-bound 7 5 DNA (AMV DNA), indicated by our preceding
findings (Riman et al, 1993), has been confirmed using various
experimental approaches. It has been shown by agarose and polyac-
rylamide gel electrophoresis that this IDNA represents actually a col-
lection of molecules the size of which is strongly reminiscent of the
minute early replicative structures found in DNA of sea urchin
embryos (Baldari er al., 1978). With such a characteristic correspond,
the sequence properties of the individual AMV DNA clones, the
majority of which were found to be AT-rich with ARS-like motifs
and stretches of A-residues carrying conformational requirements
for bending. In comparative hybridization experiments, AMV DNA
exhibited the highest homology with chicken leukaemic myeloblast
scaffold-bound DNA. Compatible with high replicative activity of
AMV I)NA was a}}%ﬁ’ wumd m w;’muﬁa [muhyl A}Ijthymxdme ra-
virus agg,u dupamlml aﬁmmge clmrmgm n‘akm;ﬁ,} placu mmdc the virus
core structure open the question of possible significance of this
special host DNA for the reaction machinery represented by the
retroviral nucleoprotein core complex.

Key words: AMV core-bound DNA; minute replicative DNA structures;
host nucleic acids; ARS-like sequences; DNA bending

Introduction

In our preceding paper (Riman et al., 1993) we have demonstrated that the
host cell 7 8 DNA occurring in virions of AMV (Riman and Beaudreau, 1970)
and associated with the virus core fraction (Deeney er al., 1976; Dvofak and
Riman, 1980a; Riman et al. 1993) contains Okazaki fmz;gmems present prevalcn-
tly in its single-stranded portion. Simultaneously we have shown that a major
part. of this DNA is represented by AT-rich molecules. Accordingly these
findings prompted us Lo characterize a set of other relevant properties of this
DNA. Here we show that the samples of isolated virus core-bound AMV DNA
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previously (Riman er al,, 1993). A Beckman LS 6000 SE liquid scintillation spectrometer was used.

Cloning and sequencing of AMV DNA. AMV DNA for cloning purposes was represented by total
AMY DNA (CsCl buoyant densities from 1.740 to 1.700 g/cm?®) isolated as described previously
(Riman et al., 1993). This DNA (0.5 to 1.5 ug) was blunt-ended with T4 DNA polymerase (Maniatis
et al., 1982) «m(l ligated overnight at 12 °C in 10 ¢ of reaction mixture with 100 ng of Smal-digested
pUC 1‘) IINA (Perbal, 1988) in the presence of both T4 DINA (6 U) and T4 RNA (2 U) ligases
(Maniatis et al., ‘)?@2) Ligated DNA was extracted with a phenol-chloroform mixture, precipitated
with ethanol and used for transformation of competent DHS alpha Feells (Woodcock et al., 1989).
Ampicillin-resistant colonies carrying vectors unable to complement the defective beta- gﬂlm.tmxdaw
were isolatec nid DINAs from 18 colonies were purified and sequenced by the
dideoxy-mediated chain-termination method (Sanger et al., 1977}, Fluorescent pritners, synthesis kit
reagents and an A, L. F. Sequencer™ (Pharmacia LKB) were used.

Mathematical evaluarion. The matrix analysis (Pustell and Kafatos, 1984) run on a Vax 780
computer was used to search for homology between nucleotide sequences of AMV DNA clones and

ARS (Umek er al., 1989}, and topoisomerase (Topo) 11 consensu Sander and Hsieh, 1985), and
mm ~CAITYIng e s ym the EMBL database (release 3, 1991).

Isolation of nuclear scaffold and scaf u/d bound DNA, Starting material for scaffold isolation were
pellets (about 150 to 300 mg wow.) of chicken leukaemic myelobl cultivated as described
previously (Riman and Beaudreau, 1970). %ut y memtium of nuclear Told were done according
to Mirkowitch ef af. (1984). According to the electrophoretic patterns in 10 % PAG-SDS elctropho-
resis (Lebkowski and Laemmli, 1982) (data not shown), both scaffold preparations were similar to
the type 1 of the non-histone rnu(lmr ‘sf]luﬂ tures composed, besides the three lamina proteins, of
numerous high-molecular-mass spe (Lebkowski and Laermmli, 1982).

Scaffold-bound DNA was isc m,d {mwrdum to Mirkowitch er a/ (1984) from scaffold samples
digested with f;zr‘ud(’muel RAI (1000 U/ml, 3 hrs at 37 «C) and deprived of solubilized DNA by
sedimentation. £ dlmmwﬁ wdﬂ“c» ] rnmmm . digested with proteinase K (100 ug/mi,

y ol y SIS (0.5 %), wa el ccmvmmimﬁm extraction and isolation of
l:m amounts of 35 and 70 ug of this DNA recovered from 150 and 300 mg
cukaemic myeloblast pellets, HWDNMVM% represented about 1% of the total cell

!

IDNA in this ¢
Reassociation and hybridization of AMV DNA. Phenol emulsion reassociation technique (PERT) of
Kohne er al. %&‘)7’7) is the only method so far known that permits reassociation of AMV DNA
(Dvotdk and Riman, 1980a). To enbance similarly the association of complementary sequences
hetween AMV DINA and the considered DNA species, we used this technique for detection of the
putative homology between AMV DNA and the myeloblastic scaffold IDNA and, by comparison, the
total DNA of chicken leukaemic myeloblasts and calf DNA. Individual experiments were done with
samples containing in 50 gl of a mixture of Na,HPO NaH, PO, (0.48 mol/l, pH 6.8) supplemented
with phenol (9 % v/v) the respective DINA samples, The 3H-mT (iR labelled AMV DNA probes (3550
cpm of each per sample) were represented in this case by the ds-portion of the AMV DNA (Riman er
1993). The DNAs examined for homology with AMV DNA were added at 10 ug per sample.
Reactions were run in Eppendorf tubes, Denaturation of DNAs was accomplished directly in the
reaction mixture at 100 oC for 2 mins. After quick ¢ 1illmpm the tubes containing individual ‘mmpleq
were fixed on a styrofoam platform and shaken for 22 hrs at room temperature at the maximum
speed with a Tettlock shaker. Afterwards, samples di Iumd with 4 ml of 0.01 mol/l sodium phosphate,
pH 6.8 solution containing formamide (50 % v/v) were subjected to hydroxylapatite column
chromatography followed by determination of *H radioactivity in each of the phosphate molarity
elution fractions accomplished as described previously (Riman er af., 1993). The principles used in
the evaluation of the results obtained are given in the legend to Fig. 7.

Protein, RNA and DNA determination in AMV. Starting material were pellets (150 to 180 mg w.w.)
of highly mmm AMYV (sucrose buoyant density of 1.16 g/em?) (Riman et al., 1993) derived from
pools ( (180 to 20 0 ml) of blood plasma of chickens wi s-induced avian myel(«)blmt(mb (Riman,
1965}, Pellets delipidated with ethanol (70 %), 3:1) and ether were hydrolyzed with 0.1
N MaOH at 60 oC for 4 hrs ir) FEppendor! tubes. Aliquots from this step were used for protein
determination (Lowry et al., 19581). Alkali hydrolysates neutralized and supplemented with HCIO,
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the C-UR radioactivity indicates variations in the amount of RNA attached to
DINA in various DNA size classes. However, basically the major portion of 14C-
UR label is associated with DINA molecules of smaller size in the range from 100
to 20 bp. An evaluation ut‘“})a reent distribution of *H-mTdR radioactivity in the
individual 50 bp zones of the electrophoretogram of this AMV DNA led to
a lrmt()z,“mm of lm% pair distribution of molecules that make up this DNA.
Assuming that 1 um of DNA corresponds to 3 kb (Baldari e al., 1976), it is
possible to assess simultaneously the length distribution of individual size
classes present in this 7S AMV DNA isolate. As shown in the insert in Fig. 1,
the size of molecules ranges from 20 to 950 bp. However, the main portion
(57.9 % of the total radicactivity) is represented by molecules 100-300 bp in size
(200-250 bp in the uppermost column) with the umewmdmfn calculated length
ranging from 0.03 m 0.10 gm (0.06 to 0.08 xgm in the uppermost column),
respectively. This pattern is strongly reminiscent of the histograms of length-
and consequently base pair size-distribution of electron microscopically evalua-
ted minute replicative DNA structures, so-called “microbubbles” or ,small eyes”
that were found in allover replicating DNA of sea urchin embryos in the third
S phase after fertilization (Baldari et al., 1978).

In this case, as well as in ours, the fact that such DINA structures can be in part
single-stranded was notl taken into consideration, since the presence of single
strands ubiquitousty present in various DINA size classes of AMV DNA, as will
he shown later, cannot profoundly change the basic character of the hiwtog,mm
pattern abtained here. Imw assumption was also confirmed by electron micros-
copic analysis (Korb er al., 1993). As shown in Fig. 1, a minor portion of AMV
DNA (about 20 % of the total *H-mTdR radioactivity) is represented by DNA
molecules of higher size classes which, according to their sizes of 470, 610 and
875 bp in their peak fractions, are reminiscent of roughly multiples of two, three
and four, respectively, of the 220 bp size found in the peak fraction of the main
molecular size class portion. §

Since a major part of AMV DNA appeared to be AT-rich (Riman er al., 1993)
and since elctrophoretic mobilities of small-size DINA pieces of a lower (G+C)
content may exhibit in PAG (Allett er al, 1974), in contrast to agarose gels
(Perbal, 1988), unusual mobility properties, we characterized comparatively the
electrophoretic patterns of AMY DNA in 4 % NuSieve agarose gel. In this case
we m’m]yxm] a core 75 AMV DNA preparation labelled with SH-mTdR only,
which has been already characterized previously (Riman er al., 1993) in isopycnic
Cs (wl and sucrose velocity gradients.

As shown in Fig. 2, the radioactivity profile of the electrophoretogram of this
AMYV DINA analyzed in aga s reveals an analogous pattern with 5 distinct
DNA size classes ranging in this case from 20 to about 700 bp, with a main
portion (over 60 % of the total radioactivity) from 190 to 150 bp (mean 180 bp).
Similarly, in this case o AMV DINA analysis a smaller portion (about 20 % of the
total radioactivity) is represented by DINAs of higher size classes, which with the
sizes of 320 and §20 bp at the peak positions of their components are reminiscent
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Okazaki fragments in this DINA (Riman et al., 1993}, as well as by other data to
be presented further in this paper.

The basic mobility differences found by comparing both types of gel electrop-
horeses are just evident from comparison of migration curves of Alul pBR322
marker fragments in PAG (Fig. 1) and in agar (l?*?‘igw 2y gels. A little more rapid
migration of the main as well as c)f ‘E”H, higher size class AMVY [JNA molecules in
agarose gels reflects in this case, b lt kcw tha above mm*xt;mmi hasic differences
of electrophoretic mobili rels, small differences in basic
physicochemical propertie erfmt,} dI“hW zed AMV DNA samples obtained from
different AMV-core preparations. Such differences may c*ﬂmf especially in this
case the minute differences in the core-bound DNA cleavage activities (the
existence of which we shall demonstrate fater) between the individual pools of
AMY up to 7 hrs old.

&

Flectropharetic patiern of denatured AMV DINA

To evaluate the size of AMY ssDINA and dsDNA molecules and the RNA
distribution among them, we analyzed the ss- and ds-portion of AMV DNA
separated previously by hydrmwi'm(ttw column chromatography (Riman er al.,
1993) by PAG electrophoresis under denaturing conditions. The starting mcﬂ;v
rial was the same H-mTdR- and "“C-UR-labelled AMV DNA, the migration
properties of which we defined above slectrophoresis in 8 % PAG (Fig. 1).

As shown in Fig. 3A, the denatured single-stranded portion of this AMV DNA
separated in 8 % PAG in the p ' 4 1nto ﬁmt main components
that migrate like DNA molecules consisting of about 100, 40-30, and 15-10
bases. According to the WI ~-mTdR-radioactivity di wmhuu(m the main portion
(61 % of the total radioactivity) is represented by ssIXNAs of smaller size. A non-
negligible part of the A‘MV MUMXK portion (29.8 % of the total radioactivity) is
represented by molecules of about 100 and even more (120-150) bases i length.
This suggests that the DNA single-strands present in AMV DNA belong to the
smaller as well as to the main ¢ class AMV DNA molecules. The MC-UR
label, representing in the ss-portion 80 % of the total C-UR radioactivity of the
unfractionated AMV DNA (Riman et al., 1993), was associated prevalently with
single strands of smaller size. However, the 1#C-UR label is present, even though
in smaller proportions, also in DNA single strands 100 and more bases long. This
indicates that the ssRNA-DNA molecules pm{mmnw in AMV DNA are
present m all AMV DINA size classes up to the main size class. On the basis of
our previous data (Riman et al., 1993), they are most probably represented in the
case of single strands 100 and more bases long by Okazaki {ragments and in the
case of molecules 40-30 bases long by Okazaki fragment precursors, the so-
called DNA primers. The occurrence of the latter in replicating eukaryotic
DMNAs has been recently demonstrated both in vive (Nethanel er al., 1989,
Methanel and Kaufmann, 19903, and in vmmm lock ef al., 1991}). The presence
of distinctly labelled molecules smallest in size (1510 “mcs) may 1<:ﬂml in this
case, like in other isolated replicative cukaryotic [;}Nm»w an artificial or a natural
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Table 1. Content of fotal AMV RNA and AMVY DNA expressed per mg of protein, i. e. per 2.15 X 1012
virus particles

No. of AMV DNA

Total RNA AMV DINA AMV [DNA 220 bp-molecules
upfmg of protein ug/mg of protein Y% of total NA per 2.15 x 1012
virus particles

§51.99 =+ 1.60 0.2 4 0.08 0.99 217 w32

The mean values of RNA and DINA in AMV with standard deviations are derived from four separate
duplicite determinations of protein, RNA and DNA in samples (15 to 20 mg of protein) of the highly
purified AMV from blood plasma of leukaemic chickens.

length expected after denaturation of DNAs of higher size classes, i.e. those of
about 300-400, 500-600 and 700-800 bp in size. The maximal length of
denatured AMV DNA molecules was waxyﬁ about 150-190 bases correspon-
ding d;”)pumnmwly to the length of the main size class portion of AMV DNA of
ab(mt 150-250 bp in size. This size range corresponds by itself to the range of
size of a ss-unit of discontinuous DNA synthesis in eukaryotes, which is
supposed to be about 100-240 bases (Huberman and Horowitz, 1973; Kriegstein
and Hogness, 1974). Thus, the higher size class AMV DNAg are most probably
formed secondarily during AMV DNA isolation, due to the linking of 2-4 of
those molecules of the main size class AMV [DNAs which display sufficiently
complementary ss-ends. Consequently, the main size class molecules of about
150250 bp in size may represent the actual core-bound AMV DINAs in virions
being up to 7 hrs old. This assumption is supported by other data on AMV DNA
properties which will be presented further in this paper.

Basic evaluation of sequence characteristics of cloned AMY DNA

To confirm further that the 7 S DNA belongs to the category of minute early
replicative structures of host DNA, we proceeded to its cloning and sequencing.
We cloned total AMY DINA to get a survey of sequence properties of DNAs
belonging to various molecular size classes.

After sequencing, we evaluated eight AMV DNA clones. Seven of them were
AT-rich since their (A+T) content ranged from 54.8 to 85.6 8, with a mean value
of 67.45 4-3.02 %, AT-richness is one of the basic features Of cukarymic; DNA
derived from replication origins (Amati and Gasser, 1988). These findings fit
well also with our conclusions about the (G +C) content of Lhm DNA based on
CsCl- hu()ymt density pl(mwnw of denatured and RNase-treated 7 § AMV
DNA ()Rla*xmrl et al., 1993), in which we did not exclude also the existence of
a small portion (up to 10%) of GT-rich AMV DNA molecules. After all, one of
the eight basically evaluated cloned AMV DNAs had a (G+C) content ()f 71 %,
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a distinct ARS- like motif also in the sequence of the shortest (29 bp long) cloned
/\MV I)NA which was Wi Yo /\T r“' h (l“ig 4 clone Efl)

Il consensus ot l)mwphr!a a disc (mmu()m ‘,imwmum wnt} h & g,ap score of 1 to
3 revealed several Topo 1l consensus canditates. The best potential Topo 11
motifs were situated in clone 1-18 and 11-28 [IDINAs, as shown in Fig. 5 and Fig. 6,
downstrearn 204 and 29 bp, respectively, from the pmm%d ARS consensuses of
AMV DINAs (in the case of clone 1.2 DINA, 29 bp upstream; data not shown). In
addition, cloné H1-28 DNA revealed other extensive long nucleotide homologies
(with a gap of 1 to 2} with ARS-carrving DNAs of various eukaryotes situated
within and downstream of our proposed partial Topo 1 consensuses, Moreover,
besides the above mentioned homologies, we observed about 14 bp long
homologous (85 %) segments which did not coincide either with ARS or Topo 11
consensuses in clones I-18 and 11-28. Interestingly, the 14 bp segment of clone
I-18 DNA (beginning at position 126, Fig. 4) showed 85-95 % homology with the
gene segments coding for 18 § rRNA which are conserved in DNAs of nine
phylo i nt eukaryotes, suggesting a possible gene family relation
in this ¢ of cloned AMV DNA.

Finally, an examination of a special sequence characterization of AMV DNA
AT-rich clones revealed a high incidence of segments composed of four to six
A-motifs (see Fig. 4, clone 11-28) which carry the DNA conformation require-
ment for DNA ben jn% (Paleéek, 1991). Accordingly, an electronoptical analysis
of individual AMY DNA molecules revealed a high incidence of their bending
up to circularization as well as other distinct properties (Korb er al, 1993)
associated with phenomena of a sequence-directed DNA bending (Koo et al.,
1986). Thus, the data reported above confirm that AMV DNA represents, also
according to basic and special sequence properties of its individual AT-rich
DMA molecules, a collection of minute early replicating host DNA structures.

=

Sequence similarity of AMV DNA with myeloblastic nuclear scaffold-bound DNA

The findings that AMV DINA contains prevalently AT-rich DNA molecules
with sequence motifs of high degree of homology with yeast ARS “core”
consensus sequences indicated that these DNA molecules might represent AT-
rich DINA structures closely surrounding the replication origins which in
eukaryotes are supposed to be associated with nuclear skeleton proteins (Razin
et al., 1‘)86) of matrix (Berezney and Coffey, 1974) or scaffold (Lebkowski and
Lammm *)82) nature. It is known that the nuclear skeleton structures are held
as sites wt origin of newly replicated DINA (Jackson and Cook, 1986; Razin er al.,
1986). Conseqguently, :;:xc‘;c:mrdirm to sequence properties of a majority of its
molecules, the total AMV DNA, even if not cloned, should exhibit a higher
degree of h(mmlngy with scaffold-bound DINA than with total nuclear host-cell
UN/\ Xu tmt tl s mmur“mptl(m we hyhrl(lzwc} (Mmmmmtlwly (usm;:; speudl

mtc‘w(«l (,Iw I,“)()I“[l(m of /\M\/ l;)NA« wi m two wmplm Ut Irlycloblmm mu‘lwu
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Fig. 7

Hydroxylapatite column chromatography of the double-stranded JH-mTdR-labelled AMV DNA
Radioactivity elution profiles expressed in per cent of the total radioactivity. DNA probes exposed to
the following conditions: (0 - denaturated, but not further treated; A ~ denaturated and PERT-
treated; B ~ together with calf thymus DNA denatured and PERT-treated; C - together with
myeloblastic DNA denatured and PERT-treated; D, E - together with myeloblastic scaffold DNAs
(from two geparate isolations) denatured and PERT-treated. The final evaluation of this search for
AMV DNA homology shown in the insert was done by subtracting the radioactivity remaining
bound to the ds-portion in experiment 0 from the radioactivity present in the same portion in all
other individual experiments (A-~E). Elution fractions were successively (from the left to the right) of
0.01, 0,01, 0.10, 0.18 (the ss-portion), 0.22, 0.30, 0.50 (the ds-portion), phosphate molarity.
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Table 2. Tentative participation of the individual nucleic acid species in total nucleic acid content in
viriens of the AMVY complex

Mo. of molecules

Nucleic ¢ per virion No. of hases Y of total
species per virion NA content
A B

Viral dimer RNA i (.95 200004 44.78
tRINA 125 120 & 750 19.59
885 rRNA 2 1.91 4000 8.95

28 S rRNA 2 1.91 10 260 23.27
58 RNA 2 1.90 360 (.80
785 RNA 2 1.91 820 1.83
AMV DINA i 1.01 440 0.99

(or 220 bp)

Instrumental for this estimation were: data obtained by direct analysis of ENA- and DNA-content in
AMV, data available on viral RNA (Coffin, 1982), virus-occluded tRNAs (Enkson and Erikson, 1970;
Coffin, 1982) and rRNAs (Riman er al, 1972), data on molecular weights of RNAs (McMaster and
Carmichael, 1977). Mumbers of 5§ and 7 S RNA molecules were estimated tentatively, considering
their relevance to ribosomes (Walker er af., 1974; Coflin, 1982}, In base number calculations the
nucleotide conversion factors given by Coffin (1982) were used. *Taking into consideration
a possible occurrence of basic AMV DNA structures 150-180 bp in size, their high (A+T) content
and the theory of the DNA detection by diphenylamine (Burton, 1956), the presence of two
molecules of the basic AMV DINA structure per virion is not excluded. A - tentative, B - calculated
number of molecules.

to confirm this assumption by demonstrating (Table 3} that both the AMV DNA
and the myeloblastic “cytoplasmic” DNA have the same range of specific
radioactivity (10-5 cpm/ug of DNA) differing by two orders of magnitude from
that of the total nuclear DNA (10-3 cpm/ug of DNA) when virus producers, the
chicken leukaemic myeloblasts grown in vitro, were labelled continuously 14 hrs
with *H-mTdR. The extent of the specific radioactivity of AMV DNA and that of
the “cytoplasmic” DNA, reflect well the same replication activity of both these
DNAs. The fact that the AMV DNA is core-bound implies that it segregates
from cell cytoplasm into virions in association with the nucleoprotein core
complex. Thus, some of the virus core components, especially those having the
proper DNA-binding abilities, may be involved in the selective segregation of
this DNA. In this respect, the specific DNA-binding property of the viral DNA
endonuclease (Misra ef al., 1982) which represents an integral part of the beta-
unit of the viral revertase, might be considered.

(b) Virus “age”-dependent cleavage changes of AMV DNA

More direct indications for a possible involvement of AMV DNA in the virus
life cycle were provided by the findings suggesting that this DNA undergoes in

vivo, inside the core structure, virus “age”-dependent cleavage changes accom-
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Table 3. Specific *H-mTdR radioactivity of myeloblastic and AMV DNA afier 14 hrs of the continuous
labelling of chicken leukaemic myeloblasts grown in vitro

Kind of DNA Specific radioactivity cpm/ug DNA
Nuclear DNA 3.20£0.02 X 10-3
“Cytoplasmic” DNA 3.3740.01 X 10-5
AMV core-bound DNA 3.72 4+ 0.04 X 10-5

The values of specific radioactivities (cpm/ug of DNA) represent the mean values of four
determinations. The cytoplasmic DNA represents DNA isolated, as described previously (Dvofdk
and Riman, 1980q, b), from the cytoplasmic fraction void of mitochondria and microsomes,
sedimenting at 235 000 x g.

AMYV DNA was isolated from the core fraction of virions produced by 14 hrs continuously labelled
myeloblasts (Riman er al., 1993).

plished evidently by the relevant virus core-bound enzymatic activities. This
follows, as shown in Fig. 8, from a comparison of the electrophoretic mobility
patterns in agarose gels of AMV DNA isolated from young (up to 7 hrs old)
virions produced in vitro by chicken leukaemic myeloblasts with the same
characterization of this DNA isolated from the virions produced by chicken
leukaemic myeloblasts in vivo and collected from the blood plasma of chickens
in the final stages of the viral acute myeloblastic leukaemia. In this case, in
contrast to the former virus material, the virus pools are always represented by
virus populations of much broader age range (up to 36 hrs, according to our
evaluation; Riman, 1965)) with only a minor portion of virions up to 7 hrs old. In
this case, the AMV DNA isolated either from highly purified virions or their
core fraction exhibited, in contrast to the same characteristics of AMV DNA of
young virions, the appearance of a distinct portion of DNA molecules of a small
size-class, about 20 to 40 bp long accompanied with a marked decrease in the
amount of the main (150-220 bp) and the higher size-class portion of AMV
DNA molecules. We observed an analogous shift in size distribution of AMV
DNA molecules by analyzing this DNA isolated from virions up to 24 hrs old
produced in vitro (data not shown). )
The observed virus “age”-dependent cleavage changes of AMV DNA taking
place inside the retroviral nucleoprotein core complex implicate strongly an
involvement of core-bound (Grandgenett et al., 1978) dual (virus-DNA specific
and host-DNA unspecific) endonuclease activities of the viral integrase (p32 or
pp32 in avian retroviruses) present also in the alpha, beta-dimer of the revertase
as a natural component of its beta-unit. These viral endonuclease activities are
able to cleave site-specifically the ds- and ssDNA substrates (Duyk et al., 1983;
Grandgenett and Vora, 1985; Cobrinik, et al., 1987; Grandgenett and Mumm,
1990). An involvement of viral DNA endonuclease in AMV DNA cleavage
accomplished inside the virus core in vivo, rather than that of the virus-occluded
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quite specific DNA-binding properties (Misra et al., 1982; Knaus er al., 1984)
which might be responsible also for the selective segragation of AMV DNA into
viral nucleoprotein core complex, most probably by binding of the AMV DNA
to the beta-unit of the revertase. Further elucidation of these problems, toward
which is directed our present work, may help to distinguish a possible functional
significance of this special host DNA for the various activities of the biochemical
machinery represented by the retroviral nucleoprotein core complex. Intere-
stingly, this only contains all components necessary for synthesis of viral linear
dsDNA as well as for its integration into host DNA (Brown et al., 1987; Fujiwara
and Mizuuchi, 1989). Besides other possibilities of involvement of this DNA in
the life cycle of a retrovirus, one can imagine in the most simplest way that the
AMYV DNA may represent, by means of its cleavage products, primers suitable
especially for accomplishment of certain steps in viral DNA synthesis, the
detailed mechanism of which has not yet been fully elucidated. Indications for
such an assumption may come from earlier observations (Kiessling et al., 1972)
that the AMV DNA contributes to the synthesis of the final viral DNA product
in an endogenous reverse transcriptase reaction where both the AMV DNA and
the viral RNA are present together. The issue of possible functional significance
of 7 S host DNA constantly bound to the AMV nucleoprotein core complex is
not restricted by far to the area of retrovirology only, since the cytoplasmic pool
of this kind of DNA associated with the postmicrosomal cytoplasmic fractions
seems to be a common property of proliferating vertebrate cells. As previously
shown (Dvorfdk and Riman, 19804), such DNA similar to AMV DNA and
cytoplasmic DNA of chicken leukaemic myeloblasts in physicochemical and
hybridization properties represents a constant cytoplasmic component of proli-
ferating virus-free chick embryo fibroblasts. In addition, this DNA is strikingly
similar also to the “small polydisperse circular DNA” which was found to be
present in the postmicrosomal cytoplasmic fraction of HeLla cells (Smith and
Vinograd, 1972). Thus, this kind of DNA, representing in principle according to
its properties shown in the case of AMV DNA in this and our preceding paper
(Riman et al., 1993), a collection of basic units of cellular DNA replication, raises
by itself a broad set of questions connected with its general meaning for the life
cycle of proliferating vertebrate cells. In this respect, it remains to answer, e.g. (a)
the mode of its transfer from cell nucleus into cytoplasm accomplished possibly
in the phase of the cell cycle when the nuclear membrane ceases to exist (G,-
M phase); (b) the S phase time of its replication; (¢) the motives of activation of
the multiple origins of its replication; (d) the motives and modes of a premature
break of its bidirectional synthesis leading to the release of minute replicative
structures uniform in size derived from the immediate vicinity of replication
origins; (e) its chromosomal regional location and its gene family relation (in
proliferating normal and tumour cells); (f) the reason for its cytoplasmic
cumulation which seems to be influenced by protein synthesis and cell growth
conditions (Smith and Vinograd, 1972); (g) its possible involvement in various
activities of the proliferating cell not excluding its possible participation by
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