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The conditions for  reproduct ion of avian myeloblas tos i s  v i rus ,  as the main source  for  i so la -  
tion of RNA-dependent DNA po lymera se ,  were  studied in connection with the " r e v e r t a s e "  
pro jec t .  Eight Soviet l ines of hens were  used. Day-old chicks rece ived  an in t racard iac  or  
in t raper i tonea l  injection of 0.1 ml of the v i rus .  The t i t e r  of the vi rus  was de te rmined  with 
r e fe rence  to i ts  ATPase  act ivi ty.  Of the s t ra ins  studied, h ighest  suscept ibi l i ty  to mye lob las -  
tosis  (up to 75%) and highest  t i t e r s  (over 10 ll) were  observed  in lines f rom the En 'ya  c r o s s .  
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Any oncornavi rus  accumulat ing in sufficiently high t i t e r  during culture can be used in pr inciple  as the 
source  of the enzyme " r e v e r s e  t r a n s c r i p t a s e "  ( rever tase)  [11]. From this point of view, avian myeloblas to-  
sis v i rus ,  which accumula tes  in the p l a s m a  of infected chickens in high t i te rs  (up to 10 l~ v i rus  p a r t i c l e s / m l ) ,  
has grea t  advantages .  

The work of Beard  et al.  [1, 5] showed that the suscept ibi l i ty  of b i rds  to the d isease  depends on sev-  
e ra l  f ac to rs ,  the chief  of which is the i r  genetic constitution. These  worke r s  succeeded in se lect ing an in- 
b r ed  line of hens highly sensi t ive  to lymphomatos i s ,  suscept ibi l i ty  to which reaches  100%o 

To obtain la rge  quant i t ies  of avian myelob las tos i s  v i rus  required for  isolation of the enzyme,  these 
da ta  could not be uti l ized, for  no corresponding lines of hens were  avilable and the suscept ibi l i ty  of Soviet 
lines to the v i rus  had not hi ther to been studied~ 

The object of this investigation was to study the suscept ibi l i ty  of Soviet l ines of hens to myelob las tos i s  
v i rus  and the fac tors  affecting accumulat ion of the v i rus  in the p l a s m a  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 cel ls  by centr i fugat ion and s tored in liquid nitrogen.  

Myeloblas tos is  v i rus  pa r t i c l e s  contain the enzyme ATPase ,  and the act ivi ty of the enzyme is d i rec t ly  
propor t iona l  to the number  of v i rus  pa r t i c l e s  [4, 8, 10]. A shift of the pH of the s u b s t r a t e -  indicator  solu- 
tion (ATP + indicators)  to the acid side upon addition of v i rus  to it, through the hydrolys is  of ATP with the 
format ion  of phosphoric  acid [6], se rved  as the indicator  of ATPase  activity.  The t i te r  of the v i rus  was 
de te rmined  spec t rophotomet r ica l ly  [2, 3]. On the addition of v i rus  to the s u b s t r a t e - i n d i c a t o r  solution with 
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T A B L E  1. R e s u l t s  of C o m p a r a t i v e  A n a l y s i s  of I n c i d e n c e  of M y e l o -  

b l a s t o s i s  in C h i c k s  of V a r i o u s  L i n e s  and Mean  T i t e r s  of  V i r u s  in 
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pheno l  r e d  a change  in o p t i c a l  d e n s i t y  of the so lu t i on  t a k e s  p l a c e  at  the wave l eng th  550 n m  ( S F - 4 A  s p e c t r o -  
p h o t o m e t e r ,  1 - c m  cuve t t e ) .  The  quan t i ty  of e n z y m e  in the v i r u s  chang ing  the op t i c a l  d e n s i t y  of the so lu t i on  
f r o m  0.350 to 0.300 d u r i n g  incuba t ion  f o r  1000 sec  was  t aken  a s  the uni t  of a c t i v i t y .  Th i s  i s  equ iva l en t  to 
4 .57.10 ? v i r u s  p a r t i c l e s  in a v o l u m e  of 50 ~1 [2]. The  t i t e r  of v i r u s  ( i . e . ,  the  n u m b e r  of p h y s i c a l  p a r t i c l e s )  
was  d e t e r m i n e d  by c o m p a r i s o n  with  a s t a n d a r d .  A p u r i f i e d  [9] p r e p a r a t i o n  of the v i r u s  wi th  the n u m b e r  of 
p a r t i c l e s  coun ted  e l e c t r o m i c r o s c o p i c a l t y  was  u sed  as  the s t a n d a r d .  

A n a l y s i s  of the p u r i f i e d  a v i a n  m y e l o b l a s t o s i s  v i r u s  in a s u c r o s e  d e n s i t y  g r a d i e n t  (15-60%) showed that  
the  v i r u s  i s  d i s t r i b u t e d  in a n a r r o w  z o n e w i t h b o u y a n t  d e n s i t y  c h a r a c t e r i s t i c  of o n c o r n a v i r u s e s  of the C - t y p e ,  
n a m e l y  1.16 g / m l .  In add i t i on ,  the p e a k  of  o p t i c a l  a c t i v i t y  c o i n c i d e d  wi th  the  p e a k  of A T P a s e  a c t i v i t y .  

E X P E R I M E N T A L  R E S U L T S  

Da ta  i n c l u d i n g  the b a s i c  f a c t o r s  d e t e r m i n i n g  the p r o d u c t i o n  of m a x i m a l  q u a n t i t i e s  of v i r u s  wi th  high 
t i t e r ,  r e q u i r e d  fo r  i s o l a t i o n  of the e n z y m e ,  a r e  s u m m a r i z e d  in T a b l e  1. 

The  i n c i d e n c e  of  the d i s e a s e  a m o n g  c h i c k s  of l ine  C, c r o s s  288, l ine  63, and the i n t e r l i n e a r  h y b r i d s  
d id  not  e x c e e d  46%, and t h e s e  c h i c k s  a r e  not  p r o m i s i n g  as  p r o d u c e r s  of v i r u s - c o n t a i n i n g  p l a s m a .  An i n c i -  
dence  of up to 60% was  ob ta ined  in the l ine  B c h i c k s .  The  h i g h e s t  i n c i d e n c e  of the d i s e a s e  was  found in 
c h i c k s  of the E n ' y a  c r o s s .  The  i n c i d e n c e  a m o n g  c h i c k s  of l ine  D of th is  c r o s s  r e a c h e d  75%. The  i n c i d e n c e  
a m o n g  c h i c k s  i n f e c t e d  by  the i n t r a c a r d i a c  r o u t e  was  h i g h e r  than in  t h o s e  i n f ec t ed  i n t r a p e r i t o n e a l l y  (50.6 and 
38% r e s p e c t i v e l y ,  i r r e s p e c t i v e  of the l ine ) .  

The  t i t e r  of the  v i r u s  ob ta ined  i s  no l e s s  i m p o r t a n t  than the i n c i d e n c e  of the d i s e a s e .  The  h ig hes t  t i -  
t e r s  f o r  A T P a s e  a c t i v i t y  w e r e  found in c h i c k s  of l ine  288-C and E ~ y a  C. H o w e v e r ,  the d i f f e r e n c e  b e t w e e n  
m a x i m a l  g e o m e t r i c  m e a n  t i t e r  ( c r o s s  288 of l ine  C) and the m i n i m a l  i(line E) d id  not  e x c e e d  0.42 log un i t .  
The  l eng th  of t i m e  the c h i c k s  r e m a i n e d  in the  e x p e r i m e n t  and i t s  c o r r e l a t i o n  with the  v i r u s  t i t e r  in the p l a s -  
m a  a r e  of v e r y  g r e a t  i m p o r t a n c e .  The  t i m e  tha t  the ch i ck  r e m a i n e d  in the  e x p e r i m e n t  i s  the  s u m  of the  in -  
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cubation per iod plus the duration of the cl inically mani fes t  d i sease  (from the moment  of appearance  of the 
f i r s t  mye lob las t  in the pe r iphe ra l  blood until exsanguination).  It  var ied  f rom 12 h to 5-6 days and depended 
d i rec t ly  on the duration of the incubation period:  the sho r t e r  that per iod,  the s h o r t e r  the durat ion of the 
cl inically manifes t  d i sease .  The sooner  the chick was exsanguinated,  the l ess  p l a sma  could be otabined 
f rom it; m o r e o v e r ,  according  to data in the l i t e ra tu re  [1], the s h o r t e r  the incubation per iod the higher  the 
t i te r  of v i rus .  The resu l t s  showing cor re la t ion  between the length of t ime the chickens remained in the ex-  
p e r i m e n t  and the v i rus  t i t e r s  in the p l a s m a  are  given in Table 2. 

The resu l t s  in Table 2 show that mos t  of the chicks developed the d i sease ,  i r r e s p e c t i v e  of the i r  line, 
and were  exsanguinated between the 10th and 17th day a f te r  infection. Chicks of line C, c ro s s  288, in which 
the incidence reached a max imum on the 18th-24th day, were  the exception.  The highest t i t e rs  of v i rus  also 
were  o b s e r v e d i n  chicks exsanguinated between the 10th and 17th days.  For  chicks of line 63, D, E, and line 
C of c r o s s  288 the d i f ferences  in t i t e rs  obtained between the 10th and 17th day and at l a t e r  t imes  were  not 
s ta t i s t ica l ly  significant,  in full ag reement  with the resu l t s  obtained by o ther  worke r s  [1]. In the chicks of 
line B maximal  t i te rs  were  found between the 18th and 24th days,  but only 17.5% of the chicks had developed 
the d isease  at these t imes ,  so that the value of this line as a donor of p l a s m a  was cons iderably  reduced.  

If p a r a m e t e r s  such as incidence of the d isease ,  the mean length of t ime  the chicks remained  in the 
exper iment ,  and the t i t e r  of v i rus -conta in ing  p l a s m a  obtained were  chosen as the c r i t e r i a  of evaluation, p r e -  
fe rence  among the l ines studied mus t  be given to those of the En 'ya  c ro s s ,  for the chicks of this c ro s s  were  
the bes t  p roduce r s  of avian myeloblas tos i s  v i rus .  Invest igat ions of more  suscept ible  l ines of hens to myelo-  
b las tos i s  v i rus  a re  continuing. 

The virus  was isola ted f rom the p l a s m a  of the affected chicks at the Insti tute of Molecular  Biology and 
Genetics,  Academy of Sciences of the Ukrainian SSR (V. Kavsan and A. Ryndich) and at the Insti tute of Mo- 
l ecu la r  Biology, Academy of Sciences of the USSR (L. Frolova) ,  and a highly pur i f ied act ive enzyme was ob- 
tained f r o m  it. 

This  invest igat ion was ca r r i ed  out in connection with the " r e v e r t a s e "  p ro jec t .  The authors  a re  g r a t e -  
ful to Academician  of the Academy of Medical  Sciences of the USSR M. P.  Chumakov for  his constant  sup-  
por t  and attention, to V~ M. Kavsan (Institute of Molecular  Biology and Genet ics ,  Academy of Sciences of the 
Ukrainian SSR) for  valuable technical advice,  and also to V. No Reingol 'd  (Institute of Pol iomyel i t i s  and 
Virus Encephali t is ,  Academy of Medical Sciences of the USSR) for  the e l e c t r o n - m i c r o s c o p i c  analysis  of the 
purif ied v i rus .  
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