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Summary. — RNA-synthesizing activities (RNA-SAs) by its nature identical with primase activities (Pr-
As) were found to be constantly present in avian myeloblastosis virus (AMV) core isolates. Their endogenous
templates are molecules of the virus core-bound host cell DNA (AMV DNA) (Riman and Beaudreau, 1970)
that have been recently recognized as a collection of still active early replicative structures (Riman et al.,
1993b). Like the Pr-As, the RNA-SAs are not inhibited by o-amanitin nor by aphidicolin and they show
a mutually competitive affinity for ATP and GTP Their reaction products treated with DNase I are short
RNAs similar in length to initiator RNAs (iIRNAs), their precursors and degradation products. In AMV core
proteins separated in isopycnic CsCl gradients, they are chiefly located in the density region of reverse
transcriptase activities (RT-As) but with a distinct peak fraction. Like Pr-As, they are able to use poly(dT) as
template and to form, in the presence of [a-**P]ATP, products that after DNase I treatment consist of poly(rA)
molecules similar in length to IRNA monomers and multimers. Like the Pr-As, they are able to complement .
coli DNA polymerase (pol) 1 reactions. They occur in the analyzed AMV core proteins as six distinct sedi-
mentation species (PrA-88). This, together with other relevant properties, indicates the presence of Pr-As
associated with molecules of a primase-0. DNA polymerase enzyme complex, its degradation products and
‘free’ primase monomers,
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Introduction

It has only recently been recognized that the host cell
7 S DNA constantly present in the AMV complex

Abbreviations: Aldo = aldolase; AMV = avian myeloblastosis vi-

Cat = horse liver catalase; Cyt ¢ = cytochrome ¢; DNA pol-
As = DNA polymerase activities; DNase = deoxyribonuclease;
dNTPs = deoxyribonucleoside triphosphates; DTT = dithiothreitol;
iRNAs = initiator RNAs; NA = nucleic acids; NP-40 = Nonidet-P40;

sulfonyl fluoride; pol = polymerase; poly(dT) = polydeoxythymi-
dylate; Pr = primase; Pr-As = primase activitics; PrA-S§ = primase
activity sedimentation species; Pr-o¢ DNA pol = primase-ot DNA
polymerase; RNas
activities; RT-As = reverse transcriptase activities; SB = solubilizing
buffer; Topo 1-As = topoisomerase | activities; XC = xylene cyanol

(AMV DNA) (Riman and Beaudreau, 1970) in association
with the virus core (Deeney ef al., 1976; Dvofak and Riman,
1980) represents a collection of still active minute early
replicative structures (Riman ef @/, 1993a,b; Korb ef al,
1993). These unique features implicate that molecules of
such a DNA might enter the virus core in association with
special proteins (enzymes and factors) relevant to the early
stages of eukaryotic cell DNA replication (for review see
Heintz et al., 1992). To test this possibility evidently impor-
tant for elucidation of the role of AMV DNA and for a better
understanding of the actual enzyme composition of the AMYV
core nucleoprotein complex, we searched the AMV prima-
rily for the enzymatic activities crucially important for the
initiation of DNA synthesis. In prokaryotes as well as in
eukaryotes these activities prime the bidirectional synthesis
of DNA in both its strands (Wang, 1991). In contrast to
prokaryotes, in eukaryotes the relevant enzymes termed
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primases (Prj are most tightly associated with other compo-
nents making up a Pr-oc DNA polymerase (Pr-o0 DNA pol)
enzyme complex (Gronostajski ef al, 1984). For detection
of Pr-As in AMV, we used as starting material virus core
isofates only in order to rule out an accidental non-specific
external contamination by host wEEwmpmwm Using dif-
ferent methods for detection of Pr-As incl
the reaction products as recommended by Roth (1987), we
present here the first evidence that the AMYV core isolates
and a certain defined small portion of AMV core proteins
are associated with RNA-SAs whose properties fully corre-
spond to those of Pr-As. We show further that the endog-
enous templates of these Pr-As in virus core isolates are
virus core-bound AMV DINA molecules. The constant og-
currence of six distinet PrA-88 detected in virus core pro-
teins indicates that Pr-As present in AMV core isolates rep-
resent the Pr-As associated with molecules of a Pr-oe DNA
pol complex, its degradation products and with molecules
which may be ‘free
these f

findings are discussed.

Materials and Methods

Chemicals. Phenylmethylsulfonyl fluoride (PMSF), urea,
bromophenal blue (BPR), xylene cyanol (XC), and ¢-amanitin
were from Serva, Cesium chloride AnalaR was from BDH Chemi-
cals, Nonidet- IMO (MP-40} was from LKB. Bovine serum albu-
min (BSAY, aphidicolin, and glutathione (reduced form) were from
Sigma. Unlabelled ribonucleoside triphosphates (NTPg),
deoxyribonucieoside triphosphates (dANTPs) and dithiothreitol

(DTT) were from Calbiochem. All other chemicals used were of

A grade.

Radioisotopes. [a-"Pladenosine-S'-triphosphate ([0-"P]ATP)
and [e-"Pldeoxyadenosine-5'-triphosphate ([a-"PldATP), 110
TBg/mmaol cach, were from Amersham.
mes. | mwlimnmlmw (DNasey 1 (ribonuclease-free) and
ribonuclease (RNase} A were from Worthington, £ coli
DNA pol T was from Sigma. Horse liver catalase (Cat) was from
Calbiochem, aldolase (Aldo) from Reanal and cytochrome ¢
(Cyt ¢y from Light, Rabbit polyclonal antibodies against
AMVY afl-RT molecules were kindly provided by Prof. D
Cirandpenett,

Templates. DINA template was calf thymus DNA (Worthington)
activated (Maniatis ef af, 1982) or activated and the rmally dena-
tured, RMNA template was AMY 65 § RNA as described earlier
(Riman, 1971). synthetic template was polydeoxythymidylate
{poly(dT), Sipgma) with chain length of about 100 residues.

Virws and virus core isolation. The AMV complex, virus BAT
strain A (Riman and Beaudreaw, 1970} was isolated from leukemic
chiieken blood plasma successively by discontinuous and isopycnic
sucrose gradient centrifugation (Riman e al, 1993a). Fractions
of a density 1160 g/em® were selected for virus core isolation ac-
complished according to Stromberg and Litwack (1973) with
modifications (Riman er al, 1993a). AMV core isolates with

uding analysis of

Pr hetero-monomers. Implications of

a density 1.25 g/em’ consisted electron microscopically of homog-
enous populations of virus core structures (Korb e al,, 1993). One
batch of AMV core isolates (6 equal sediments) derived from
AMV present in 150-180 ml of le me\,m ic chicken blood plasma
c;mm (W Wlt‘”u‘“ particles) contained 3.5 ~ 4.5 mg pmwm
vities of AMV core isolates kept as sediments in
itrate tubes at -70 "C did not change over 6 months.
Vum core preparation. For <‘h tection of RNA-8As (Pr-As) i
core 1solates or for separation of virus core proteins, 2 to 3 virus
core sediments were suspended at 0 °C in aliquots fup to 0.9 ml)
of the solubilizir ghuf er (5B) of Weber er ol (1973} containing
NP-40, reduced glutathione, DTT and Mymmﬁ but enriched in
PMSE (0.1 mmol/ E) Mx 30 mins of gentle mixing at 0 °C, the
detergent-solubilized virus core samples were ready for experi-
ments. Separation of v’ru‘; core proteins was accomplished ac-
cording to Weber er al. (1973), Aliquots of dete Mm solubili /a:d
core tsolates (1 0 2 mg of protein) were run in isopyenic CsCl
gradients (startir *%Q sCl density R 40 glem?). Centrifugation con-
s0 44 hrs 30 mins at 37,000 rpm, Spinco rotor SW 50,7 at
By piercing the tubes the fractions were collected at 0 'C
: cs calibrated for 210 pl, AL 0 "C, the fractions
showed no substantial loss of RNA-SAs (Pr As) for about 7 days.
Sedimentation characteristics of Pr-As, The relevant CsCl gra
dient fractions (see Resy E ts and D iscuss Um wumd My/n. d at J e
i SH without NP-
{Spinco rotor 50. E)ml’i’?,(]()() B]’m m 20 hxmuﬂ 2 (,
glycerol gradients su
allel, & mixture of ¢
(0.4 mg) was run as

u:ﬂh& Eww

cat (3,600 units), Aldo (0.8 mg) and Cyt ¢
sedimentation markers. Fractions collected
and kept as described above were without any substantial loss of
enzymatic activities for 6 days. The sedimentation position of Cat
was determined enzymatically (Martin and Ames, 1961), and that
of Aldo and Cyt ¢ by determining the protein concentration (We-

bereral., 1973}, Approximate § values (sedimentation coefficients)
at peak positions of the enzymatic activities were determined ac-
cording to Martin and Ames (1961),

Assay of RNA-SAs (Pr-As) in solubilized virus core fsolates
(Assay 1) The reaction mixture (50 pl) contained 0.05 mol/] Tris-
HCTpH 7.2, 0.01 mol/l MgSO,, 0.10 mmoV] DTT, 0.05% BSA,
0.1% NP-40, 40 pmol/l \mmwllm CTP, UTP and GTP each
15 pCi [e-YPIATP and an aliquot (about |
solubilized virus core isolate.
of RNA-SAs (Pr-As) in CsCl gradient fractions of virus
core ;mm ins (Assay 2). The reaction conditions were the same as
in Agsay 1, except that the reaction mixture was without NP-4(
and that activated and denatured template DNA (5 ug) and aliquots
(5 by of CsCl gradient fractions were added,

Assay of RNA-SAs (Pr-As) in CsCl gradient fractions of virus
core proteins with polv(dT) as 1cmpla/¢* (Assay 3). The reaction
mixture was the same as in /\sm 2, except that unlabelled NTPs
were omitted and poly(dT) (0.22 pg) was added. [o-"PIATP
(2.0 uCiy and an aliquot (5 ph) of CsCE gradient fraction were
added.

Assay of RE-DNA pol-As with activated DNA template (Assc
The reaction mixture (50 ul) contained 0.05 mol/l Tris
pH 8.2, 0.005 mol/l MgCl,, 0.040 mol/l KC1, 0.002 mol/l I
40 wmol/l dCTP, dTTP, dG TP cach, 4 pmol/l unlabelled dATP,

As

“3

00 pg of protein} m’f"
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corge isolates. These activities were DNA-dependent. On one
hand the nclusion of DNase T into the reaction samples led
toa gradual inhibiton of the endogenous reactions, on the
other hand the addition of activated and denatured calf thy-
mus DINA stimulated the radioisotope incorporation by 4074,
As evident from the inhibitory effect of DNase 1 on the
endogenous reactions, the RNA-SAs g resent i AMVY core
1solates used as their natural endogenous template the KWA
molecules ocourning i AMV core l ves, Le. TEMW‘" of the
AMV DINAL since this DINA s the wMylMA species which
was found to be constantly present in AMV core isolates
(Deeney ef al, 1976, Dvoiik and Riman, 1980). This con-
clusion tested directly ?“1“ hecking the
physicochemical propertics of DYINA G
bateh of AMVY coreasolates
DINA exhibited the same propertios as «

AMV DNA (Riman et al, 1993ab; Korb ef al, 1993). An
about 40% stimulatory effect of added denatured DNA on
the unaia;w_yumunm reactio e TMt the en
‘ ed RNA-SAS a
ol twrw:pf;mx {Chang e m’
rle-stranded ;m
15 might be the

was also

qu

sed i these

niay inedic

molecules relevant w virus
not saturated w M the u:fmdug;m
HW«H LS |

nd Dumas, wm H

won (S

[ md AMV DNA WE wles, up to jHl\“)u of which were
M md to be single- du% (Dvoiik and Riman, 1980;
Riman e m‘w 1993 )“ Iu distinguish botween AMY core-
associated RNA-SAs and the other cellular RNA
polymerases, we used the c-amanitin inhibition (Manley,

1987y, This drug n concentrations  inhib ntmgl
RNA pol 1 and [T di ﬁ 104 mc&ttﬂ 1 VITUS CO ited

I

RMNA-SAs (Fig. 1) the seguence propertics ut“
AMV DINA m Bwuﬂm drman ef wf 1993y make an ex-
pression of RNA pol T activities unhikely, the behas
the virus core-associated RNA-SAS toward o

similar to that of Pr-As (Gronostajskier af 1984
case of ProAs, these BNA-SAs wer

aphidicolin i cone

your of

DITANII s
oA i the
ol inhibited by
cntrations mﬂmmnw mu PINA mﬁﬁ«/\m

but not the Pr-As of a Pror DNA pol complex {Gronostajski
et al, 1984y Resemblance of RINACSAS was MM ;»Ew by
comparing the influence of vanous combimations of unla-
helled commaon NTPs on the ine mgmr‘axtmn m [ “PIAMDP
from Tabelled AT As shown i the insert in Fig. L a4 mere
presence of Tabe Il( AT s sutlicient o achieve about 70%

of the maximum activity obtained with the complete set of
NTPs. Such a phenomenon observed in Pr-As of tissue ex-
tracts reflects extra demands of Pr-As for ATP and GTP in
a ratio of 41, respectively, for the initiation of the TRINA
synthesis (Roth, I‘:)fw 7, Reichar Hm” 1974). Consequently,
in the case of the virus core-associated RNA-SAs, this char-

acteristic may reflect multiple inftiation events taking place
on virus core-associated AMYV DNA molee nlm which were
found, in addition, to be relatively AT-rich (Riman e al.,

19930). Preferential initintion sites for Prreactions scem (o

be, generally, the pyrimidine-rich regions and more specifi-
cally the ARS-like scquence motifs (Roth, 1987; Heintz e
al., EW?) Actually both sequence prope mm were found to
in cloned AMV DNA molecules (Riman er af.,

Cheracteristics of the products of RNA-SAs in virus core

The reaction products, the labelled nucleic acids (NAs)
ed from virus samples assayed for RNA-SAs (see
Muaterials and Methods), were analyzed untreated (native)
i DNase Ttreated by PAGE in denaturing conditions
o 2yand, i addition, by velocity glyeerol gradient cen-
ation. The RNA Tabel (the newly svnthesized RNAs
labelled with Jo-"PJAMP) of the native products resided
mostly at c"lwm‘ ophoretic mobility positions of molecules
about 40 0 binlength besides o smaller portion of RWA
lubel situate i in the migrabion zone of very short RNAg up
to & b long. In contrast, DNase | treatment of the reaction
d to the disappearance of RNA label in the zone
100 b and to s accumulation i the zone of short
RINAs about B 10 3 bon length that are compatible in size
with the IRNAs, their precursors and degradation products
(Roth, 1987). This indicates that RNA label of the native
products located at positions of the molecules about 40 and
10O b long monitors the presence of the newly synthesized
short RNAs linked with the newly synthesized short
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Electrophoretic mobility pattern of [o-"P|AMP-Jabelled products
of RNA-SAS of detergent-solubilized AMY core isolates in

denaturing conditions

Reaction conditions of Assay 1, Mative (broken hiney and DNase -treated
reaction products run in parallel
P20 PAGE 7 mol/d urea, XC and BPB used as size markers. Positions
of 100 and 4 ceording to Riman ef al,
(19930, Im;m[‘ sedimentation characteristios of the untreated (broken
fime) and DNase treated (continuous line) samples of reaction products
mmiwcd above, A linear 40 ~ 10% g Ewm‘ol w‘:"niimt supplemented with
““«Jl buffer of Maniatis ez e/ (1982) run at 35,000 rpm for 3 hrs at +4 "C.
Shicken myeloblastic 18 8 tRNA and 4 fs rRNA, and 7S AMY DNA

used as size markers (Riman ef al., 1993q).

{continvous Iine) samples of wolated

)b long molecules estimated a












156 FAMAN, 1, et al: PRIMASE IN AMV CORE ISOLATES
Table 1. PrA-S& present in AMY core proteins
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Fig. 7
Sedimentation properties of Pr-As present in CsCL density region of
RT-DINA pol-As

ed w;‘r‘[“wm;mw fractions A, B, C with denstties
“the penk fraction of H«]NA pok-As), and
ot RNA-SAs (PrAs)y, respectivelv, were dialyred
sed to velooity cent i hinear 38
s (AL B, Uy to para
red Cytoo (0 were run
HL 200 Fraction

v (continuous e in
and Assay 5 (0 Ronvan nu

1,290

1.265

i @/
;:&/u:w‘x‘(tkw yeak fracti

P&% glyeeral

af Cat (1, Adde
indicated by vertical bars
aliquots of gradienis A, B and C were tested for I’r«
Assay 7, aned for RETYNA pol-As i Assay 4 (O
mibera (1 VI designate the six Prac-Ss
thetr 5 values see Table 1

and subjec rifugation

gradic eblel, st nuarker mixtures ¢

Their positions are

K3

hetero-chimer maoleey M*w were found to se (i m:m 1
575 (Rothy, T987). To test this assumption by
ilysis, H 1w AMVY core proteins mwgm%u I
with Pr-As rmuh ng in the density wmu vof RT-As appearcd
1o be most representative, as evident from data obtained in
this study. For this reason, we WIWEM three CeCl gra ‘i ent
fractions designated further as A, B, and C with densities

of 1290, 1,275 (RT-As peak fraction), and 1.265 g/em™(Pr

Primase
about 5.5

sedimentation

S oand M,

using positions of the

vatues were estimated according to Marun and Ames (19611
peak fractions of Pr-As detectec
ients of selected CsCl
12,3 9 (Martin and Ameg,

and Cvt e (2.1 51 (W

) grad
DINA pol A regior, Cat (
(Chang 19847,

fractions of
19617 Alde

\> 7\\‘m o \J“«m R

velocity g

et ol

bereral

tand or calou!

S

noe the number of

cak tr retic fractions were d
jecte d to velocity sedimentatic
"Hm indivi {me aradient fractions woere then tested for
Pr-As using £ coli DNA pol T complementary
for RT- “m ng an activated DINA plate and also the
65 5 AMV ﬂ NA (Grandgenett,

), respectively, Those alvred
o in glveerol aradi-

CrLs .

av and

Aeas tem
[976) to delineate the ac-

tal region of RI-As, Frig, 7A show that the analyzed
representative CsCloregion contained altoget
(samples A, B, C) 6 distinet sedimentation species associ-

ated with Pr-As (PrA-S5 1 11»!“1‘2»%»%‘% VI Thetrmean & and
M values with macima and minima of variations are given
in Table 1. The Pra-SS 1 and § most prominent in sample
C (Fig. 7Cy with mean S values of 113 S and 9.7 8§, re-
Cindicate an association of P
complex reriniscent of sedimentation propertics of Pr-
r DNA pol complex. In contrast, the PrA-58 W oand V]
(hoth are present in sample By with mean § values of
43 5 and 315, respectively, are reminiscent of both P
monomers dissociated from a Pr-or DNA pol com-
plex. The PrA-SS 11T and TV with mean § values of
T4 S and 5.6 % respectively, Tocated always in the v
of RT-As (Fig. L may represent the Pr-As associated,
surprisingly, wth twor c«imﬁmtzl degradation products ofa Pr
o DNA polcomplex. The PrA-SS TV may mdmnm alser that
Prodimer molecu This explanation of the oc
UITEnee (W st distimet PrA-SS in the analveed AMV core
mm eins s based on the postulation that molecules of a Pr-
o l‘)\W ng complex arc present. as mdicated rnot only by
the sedimentation properties of the Pra-S5 1 and |
by the properties of the reaction products of Pr- A‘m ass¢
ated with virus core isolates and their proteing, as deseribed
eran this study. € wmm;w mM a demonstration was

spectively an A% with a protein

hetero-

les do ocour,

I but \Iw

carli

needed that PrA-SS I and I nd then zvﬂw Pri-
S5 HI and TV, are accompanie Hw activities of or IINA pe R

type. Since the glycerol-gradient fractions of the analv:
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virus core proteins always revealed the presence of
DNA pol-As tested under RT reaction conditions in the re-
gion of PrA-SS I and II, and 111 and 1V (Fig. 7A-7C), we
decided to examine, first of all, the relevant fractions in the
zone of PrA-SS 1 and Il and comparatively those in the RT-
Asregion for activities of oo DNA pol type. For this reason,
we separated the proteins from a new batch of core isolates
and characterized their dialyzed fraction of CsCl density of
1.290 g/cm? in velocity glycerol gradients for distribution
of Pr-As and RT-As, as it was done previously (Fig. 8A).
Bankset al. (1979) have shown that ammonium sulfate pro-
foundly stimulates the DNA pol-As of Pr-o DNA pol com-
plex. We therefore tested comparatively the gradient frac-
tions from the region of PrA-SS I and II and those from
the region of RT-As (Fig. 8B). Under these conditions spe-
cific changes in the distribution of DNA pol-As occurred
in the zone of PrA-SS I and 1I (Fig. 8A and 8B). A single
component profile characteristic of DNA pol-As tested
under RT conditions was rendered to a bi-component one
that paralleled the profiles of PrA-SS I and 11, thus sug-
gesting an association of Pr-As with DNA pol-As of o type.
An association of PrA-SS IIT and IV with similar DNA pol-
As indicated a bilateral broadening of the profile of DNA
pol-As in the RT region exceeding the profile of the actual
RT-As (Fig. 8B) tested either witha DNA template or a viral
RNA template (Fig. 8A). For further distinction of DNA pol-
As associated with the relevant Pr-As, we used aphidicolin,
a specific inhibitor of DNA pol-As of the o family (Wang,
1991), which at a concentration of 5 pg/ml inhibits the
DNA pol-As associated in a Pr-o0 DNA pol complex by
85% (Banks et «l.,1979). This antibiotic at the same con-
centration inhibited to the same extent the DNA pol-As as-
sociated with PrA-SS I and II whereas it had little effect
on these activities in the region of the actual RT-As (Fig. 8B).
Similarly, little effect of aphidicolin has been described in
the case of the adenovirus DNA pol-As in reactions using
also an activated DNA as template (Encomoto et al., 1981).
A more distinct inhibitory effect of aphidicolin in the RT
zone flanked by PrA-SS III and 1V may indicate that these
supposed degradation products of a Pr-o DNA pol com-
plex are still associated with activities of o« DNA pol type.
In addition, we tested tentatively the activities of both com-
pared types with polyclonal rabbit antibodies against AMV
oB3-RT developed by Grandgenett et al. (1985). While these
antibodies in a titer of 1:20 inhibited the DNA pol-As in
the RT zone up to 45%, they had no effect on DNA pol-As
associated with PrA-SS T and II (data not shown), thus in-
dicating their origin difference. Any association of the PrA-
SS V and VI with activities of ot DNA pol type was not
detected, even in separate experiments. Thus, the data ob-
tained in this Section support our explanation of the occur-
rence of 6 distinet PrA-SS which we found to be constantly
present in AMV core proteins. Consequently, these data,

-3
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1.071

0.5+

(O ,01) [alpha- 2 PJdAMP incorporated cpm x 10™

0.0
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1.5+

05+

(@ ,A) [alpha-*? PJdAMP incorporated cpm x 107
o

(

0.0

fractions

Fig. 8
Search for activities of oo DNA pol type

Selected CsCl gradient fraction (density 1.290 g/cm®) of AMV core
proteins separated from a freshly prepared batch of AMV core isolates
was dialyzed and sedimented in a glycerol gradient. A: Fraction aliquots
were tested for Pr-As in Assay 7 (continuous line), and for R-DNA pol-
As in Agsay 4 (O) and Assay 5 (00). B: Fraction aliquots of the selected
regions of the same gradient were tested for o DNA pol-As in Assay 6
(®). In parallel, the same assay was done in the presence of aphidicolin
(5 ng/mt) (&). Roman numbers designate PrA-SS and vertical bars indicate
the positions of Cat (1), Aldo (2), and Cyt ¢ (3).

together with other findings presented in this paper, show
that the reaction machinery of the AMV nucleoprotein core
complex 1s constantly enriched in special proteins of early
cell DNA replication, a concrete example of which repre-
sent the activities of Pr and Pr-o DNA pol types. As shown
in this study, their template dependence on virus core-bound
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AMVY DNA indicates that this DNA serves as a carrier trang-
porting the relevant special cell proteins from the cell into
the virus core complex, Morcover, it permits us (o expect
that an assoctation of proteins relevant o carly cell DNA
synthesis with virus core may be significant for retroviruses,
because a DNA similar to AMVYV DNA was found in all
retroviruses so far studied (Riman ef af, 1993a). This ex-
pectation 1s supported by the occurrence of topo-
momerase [ activities (Topo I-As) in Rous sarcoma virus
(Weiss and Faras, 1981) and, as shown more recently, also
in virus core isolates of the equine infectious anemia virus
and human iz‘m‘mtwdvf" ieney virus (Priel efal, 1990), In
analogy to the role of Topo I-As in the synthesis of a full-
size copy of adenovirus DNA polymerase (Nagata e al,

1983], one can imagine their role in the symt the 518 of the
retroviral DINAL the formation of a double-stranded full-size
copy of which still remaing a privilege of the virus core
mnuﬂwpmmm complex only (Grandgenctt and Mumm,
1990), In the case of the Pr-As ,.free” or associated with
a Pro IUNA pol complex, itis possible to expect that thm/

may play a role in ﬂw ormation of RNA or JDNA™ prir
ers (Linn, 1991}, suitable for certain steps of the reverse
transeription, the mechanism of which is not yet fully un
derstood. Attention deserves also the synthests of the new
AMY DINA molecules taking place in reactions accom-
phlished with virus core isolates in the context with other
reactions of the virus core machinery responsible for the
replication and integration of retroviral information
(Grandgenctt and Mumm, 1990). These as well as the other
questions, which remained unresolved in this study per-
formed with virus core isolates that ensured virus specificity
of the data obtained bt was limited by scarce amounts of
this material, can now be studied in more detail, starting
from unfractionated AMV isolates.
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