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The conditions for reproduction of avian myeloblastosis virus, as the main source for isola-
tion of RNA-dependent DNA polymerase, were studied in connection with the "revertase"
project, Eight Soviet lines of hens were used, Day-old chicks received an intracardiac or
intraperitoneal injection of 0,1 ml of the virus, The titer of the virus was determined with
reference to its ATPase activity. Of the strains studied, highest susceptibility to myeloblas-
tosis (up to 75%) and highest titers (over 10“) were observed in lines from the En'ya cross,
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Any oncornavirus accumulating in sufficiently high titer during culture can be used in principle as the
source of the enzyme "reverse transcriptase” (revertase) [11]. From this point of view, avian myeloblasto-
sis virus, which accumulates in the plasma of infected chickens in high titers (up to 1012 virus particles/ml),
has great advantages,

The work of Beard et al. [1, 5] showed that the susceptibility of birds to the disease depends on sev-
eral factors, the chief of which is their genetic constitution, These workers succeeded in selecting an in-
bred line of hens highly sensitive to lymphomatosis, susceptibility to which reaches 100%,

To obtain large gquantities of avian myeloblastosis virus reqguired for isolation of the enzyme, these
data could not be utilized, for no corresponding lines of hens were avilable and the susceptibility of Soviet
lines to the virus had not hitherto been studied,

The object of this investigation was to study the susceptibility of Soviet lines of hens to myeloblastosis
virus and the factors affecting accumulation of the virus in the plasma of infected chickens,

EXPERIMENTAL METHOD

Avian myeloblastosis virus strain BAI-A, obtained from Professor Bonin (West Germany), was used,
Eight lines of chickens of the White Leghorn breed were used as possible producers of the virus: cross 288
of lines C and B; En'ya cross of lines C, D, and H; Ivan cross of line E; Katman cross of line 63; interlin-
ear hybrids. Day-old chicks received an intracardiac or intraperitoneal injection of 0.1 ml of virus-con-
taining plasma. Starting from the 10th day after infection, blood films were examined daily and when the
number of myeloblasts reached 60% the chicks were totally exsanguinated, The plasma was separated from
the cells by centrifugation and stored in liquid nitrogen,

Myeloblastosis virus particles contain the enzyme ATPase, and the activity of the enzyme is directly
proportional to the number of virus particles (4, 8, 101. A shift of the pH of the substrate—indicator solu-
tion (ATP + indicators) to the acid side upon addition of virus to it, through the hydrolysis of ATP with the
formation of phosphoric acid [6], served as the indicator of ATPase activity. The titer of the virus was
determined spectrophotometrically {2, 31. On the addition of virus to the substrate —indicator solution with
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. TABLE 1. Results of Comparative Analysis of Incidence of Myelo-
blastosis in Chicks of Various Lines and Mean Titers of Virus in
Plasma of Affected Chicks

Chicks

. 9 [Mean time '
kS 5 8., b chicks re- "5‘_ o .
B4 ggg mained in |3 33 © Log of geometric
cross line g§ - 02),5 e gﬁpgg}%em -E-é"é § B rn&::an titer of vi-
Z588 |853 7585 &
Katman 63 696 46,0 19,2 2% 10,{732:“0.826
288 B 228 60,0 18,7 10,84=0,
288 C 516 46,1 20,4 191 11,0542=0,04
En' ya H 134 66,4 23,6 45 10,89=-0,09G
En' ya D 150 75,3 21,7 66 10,84=£0,06
En' ya C 42 66.4 18,6 10 11,030,126
Ivan E 50 62,5 14,6 15 10,63=0,1
Interlinear ) ’
hybrids 18X B63 106 43,3 18,1 34 10,91=0,12

TABLE 2, Incidence of Disease and Titer of Virus in Chicks of
Different Lines Correlated with Length of Time Chicks Remained
in the Experiment

Chicks Length of stay in experiment (in days)
10—17 18 —24 ' " 2531
_ |pereent= Tiog of geo- Dercefit= liog of geo- | POICER™ o of geo-
Cross line |CRieks metric cRicks metric mean oRicks metric mean
develop- |Mean ULEr | doveiop- |titer of vi= | develop- ltiter of vi-.
ing diseage|Of virus ing disease Jrus ing diseasefrus
Katman 63 |54,3=3 10,830,064 18,82 1| 10,590,081| 26,82 10,61=0,1
288 B 64,244 10,82+0,098 17,53 | 11,3%=0,21 18,1=%3 10,53=0,19
288 C 47,6+3,2 | 11,17%=0,06 | 50,0%=3,2| 10,86=0,06 | 2,9%=1,1 11,10%=0,08
En’ ya D 56,2==4,5 | 11,090,11 37.,5%=4 |10,82%0,075| 6,2+=2 ! |10,68%0,16
En' ya C 55,56%+9,5 | 11,15%0,17 22,276 10,75==0,39 | 22,2=7,6 | 10,940,098
Ivan E 86,76,2 | 10,71=0,104 13,3%6,2 10,120,048 0=3 —
Interlinear | 18X
hybrid XB63} 57,8+=7,3 | 10,97=0,23 28,9+6 | 10,92*0,11 | 13,25 —_

phenol red a change in optical density of the solution takes place at the wavelength 550 nm (SF-4A spectro-
photometer, 1-cm cuvette). The guantity of enzyme in the virus changing the optical density of the solution
from 0,350 to 0,300 during incubation for 1000 sec was taken as the unit of activity, This is equivalent to
4,57-107 virus particles in a volume of 50 pl [2]. The titer of virus (i.e., the number of physical particles)
was determined by comparison with a standard, A purified [9] preparation of the virus with the number of
particles counted electromicroscopically was used as the standard.

Analysis of the purified avian myeloblastosis virus in a sucrose density gradient (15-60%) showed that
the virus is distributed in a narrow zonewithbouyant density characteristic of oncornaviruses of the C-type,
namely 1.16 g/ml, In addition, the peak of optical activity coincided with the peak of ATPase activity.

EXPERIMENTAL RESULTS

Data including the basic factors determining the production of maximal quantities of virus with high
titer, required for isolation of the enzyme, are summarized in Table 1,

The incidence of the disease among chicks of line C, cross 288, line 63, and the interlinear hybrids
did not exceed 46%, and these chicks are not promising as producers of virus-containing plasma. An inci-
dence of up to 60% was obtained in the line B chicks, The highest incidence of the disease was found in
chicks of the En'ya cross, The incidence among chicks of line D of this cross reached 75%. The incidence
among chicks infected by the intracardiac route was higher than in those infected intraperitoneally (50.6 and
38% respectively, irrespective of the line),

The titer of the virus obtained is no less important than the incidence of the disease. The highest ti-
ters for ATPase activity were found in chicks of line 288-C and En'ya C. However, the difference between
maximal geometric mean titer (cross 288 of line C) and the minimal ‘(line E) did not exceed 0,42 log unit.
The length of time the chicks remained in the experiment and its correlation with the virus titer in the plas-
ma are of very great importance, The time that the chick remained in the experiment is the sum of the in-
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cubation period plus the duration of the clinically manifest disease (from the moment of appearance of the
first myeloblast in the peripheral blood until exsanguination), It varied from 12 h to 5-6 days and depended
directly on the duration of the incubation period: the shorter that period, the shorter the duration of the
clinically manifest disease, The sooner the chick was exsanguinated, the less plasma could be otabined
from it; moreover, according to data in the literature [1], the shorter the incubation period the higher the
titer of virus. The results showing correlation between the length of time the chickens remained in the ex-
periment and the virus titers in the plasma are given in Table 2, :

The results in Table 2 show that most of the chicks developed the disease, irrespective of their line,
and were exsanguinated between the 10th and 17th day after infection, Chicks of line C, cross 288, in which
the incidence reached a maximum on the 18th-24th day, were the exception, The highest titers of virus also
were observed in chicks exsanguinated between the 10th and 17th days. For chicks of line 63, D, E, and line
C of cross 288 the differences in titers obtained between the 10th and 17th day and at later times were not
statistically significant, in full agreement with the results obtained by other workers [1]. In the chicks of
line B maximal titers were found between the 18th and 24th days, but only 17.5% of the chicks had developed
the disease at these times, so that the value of this line as a donor of plasma was congiderably reduced,

If parameters such as incidence of the disease, the mean length of time the chicks remained in the
experiment, and the titer of virus-containing plasma obtained were chosen as the criteria of evaluation, pre-
ference among the lines studied must be given to those of the En'ya cross, for the chicks of this cross were
the best producers of avian myeloblastosis virus. Investigations of more susceptible lines of hens to myelo-
blastosis virus are continuing.

The virus was isolated from the plasma of the affected chicks at the Institute of Molecular Biology and
Genetics, Academy of Sciences of the Ukrainian SSR (V, Kavsan and A, Ryndich) and at the Institute of Mo-
lecular Biology, Academy of Sciences of the USSR (L. Frolova), and a highly purified active enzyme was ob-
tained from it,

This investigation was carried out in comnection with the "revertase project. The authors are grate-
ful to Academician of the Academy of Medical Sciences of the USSR M, P, Chumakov for his constant sup-
port and attention, to V, M, Kavsan {Institute of Molecular Biology and Genetics, Academy of Sciences of the
Ukrainian SSR) for valuable technical advice, and also to V, N, Reingol'd (Institute of Poliomyelitis and
Virus Encephalitis, Academy of Medical Sciences of the USSR) for the electron-microscopic analysis of the
purified virus,

LITERATURE CITED

1. J. W, Beard, Advances Cancer Res,, 7, 1 (1963).

2. G, Beaudreau and C, Becker, J, Nat, Cancer Inst,, 20, 339 (1958),

3. C. Becker, G, Beaudreau and W, Cestle, J. Nat, Cancer Inst., 29, 455 (1962).

4, E, Eckert, D, Sharp, E, Mommaerts et al., J. Nat, Cancer Inst,, 14, 1039 (1954),

5. W, Eckert, N, Waters, et al,, J, Nat, Cancer Inst,, 14, 1067 (1954).

6. J, Green and E, Mommaerts, J, Biol, Chem,, 202, 541 (1953).

7. E, Mommaerts, D, Beard, and J. Beard, Proc. Soc, Exp, Biol, (New York), 83, 479 (1953).

8. E, Mommaerts, D, Sharp, E, Eckert, et al,, J, Nat, Cancer Inst., 14, 1011 (1954).

9. W, Robinson and M, Baluda, Proc, Nat, Acad. Sci. (Washington), 54, 1686 (1965).
10, D, Sharp, E. Mommaerts, E, Eckert, et al,, J, Nat, Cancer Inst,, 14, 1027 (1954),
11. S. Spiegelman, A, Burny, M, Das, et al,, Nature, 227, 563 (1970).

656



